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FOREWORD. 


The present volume is a part of ‘ The Positive Background of Hindu 
Sociology' which is meant to be the Introduction to my English translation 
of the Sanskrit work on Sociology entitled Sukraniti, published as Volume XIII 
of the ‘ Sacred Books of the Hindus ’ Series. “ The Positive Background ” will 
be divided into two books : (i) Non-Political and ( 2 ) Political. 

Besides the six chapters presented in this volume, Book I (Non-Political) will 
comprise : — 

Chapter VII.— The Data of ancient Indian Art (Architecture, Sculpture 
and Painting). 

Chapter VII L — 1 he Data of ancient Indian morals and manners (includ- 
ing socio-religious rites and institutions). 

Chapter IX. T. he Data of ancient Indian Pedagogy (including vidyds } 
kalas, and literature). 

Chapter X.— The Data of ancient Indian Economics (including Statistics 
of Prices, Wages, &c 9 ). 

Book II (Political) will comprise the following • 

Chapter I.— The Data of ancient Indian Polity or Constitution, i.e., form 
of Government (including the Theory of the Rdstra or 
State). 

Chapter II. — The Data of ancient Indian Public Finance. 

Chapter III. — The Data of ancient Indian Jurisprudence. 

Chapter I V.— The Data of ancient Indian International Law (the Doctrine 
of mandala as influencing the conceptions regarding 
* spheres of influence’ and 'spheres of interest ’). 

The work is based mainly on an analytical study of Sukracharyya’s code, 
so that the Data of Hindu Sociology collected here reflect strictly those phases 
of Indian national evolution which have influenced the authors of the Sufcra 
cycle. This 4 Positive Background,’ therefore, is more or less a statical picture, 
and represents only such landmarks in the culture-history of the Hindus as are 
embodied in the single document Sukraniti. It must not be regarded as the 
result of any attempt to delineate the dynamical processes of the historic growth 
of Hindu civilisation or represent the several stages in the making of modern 
Indian life and thought. Recent works of this class are Principal Iyengar’s 
Life in Ancient India in the Age of Mantras , and Mr. Narendranath Law’s 
Studies in Ancient Hindu Polity (based on the Arthasdstra of Kautilya). 

There are, however, a few historical sections and sub-sections in the 
'Positive Background.” These should not, on the one hand, be looked upon as 
* 


recording the characteristics of the various cultural landmarks of Indian 
history; nor, on the other, be regarded as wholly superfluous digressions 
uncalled for in the Introduction to Sukraniti. 

These historical sections have been necessary for two reasons. In the 
first place, the Code of Sukracharyyaas well as the Data of Hindu life portrayed 
in it could not be presented in their proper perspective and their date as well 
as locale could not be ascertained unless Indian literature were studied 
chronologically as well as comparatively. In this respect the author feels that 
he has not been able to rise to the height of the occasion ; for, as has been often 
stated with regret in the body of the book, he has had to ignore not only the 
Tamil, Prakrit, and vernacular evidences, but he has not even been able to utilise 
the more important documents of Sanskrit literature, not to speak of the un- 
published manuscripts, telegraphic descriptions of which are to be found in Prof. 
Aufrecht’s Catalogus Catalogorum. 

In the second place, for a proper appreciation of the Hindu achievements in 
science, abstract or applied, it is indispensable to have always before one’s mind’s 
eye the landmarks in the history of western science. Much of the prevalent 
notions regarding the alleged inferiority of the Hindu genius in grappling with 
the problems of this mundane sphere and the extra-proneness of the Indian mind 
to metaphysical and unpractical speculations can vanish and be proved to be the 
results of mal-observation and non-observation leading “ to half-truths which are 
really whole errors,” — only if we apply the Historico-Comparative method in 
studying Indian facts and phenomena. For all Indologists should remember that 
the wonderful achievements of the western nations are strictly speaking only a 
century old. So that if, while instituting a comparison between Hindu and Occid- 
ental cultures on the score of physical ‘ sciences ’ properly so-called and applied 
arts and industiies, care were taken to eliminate from one’s consideration the 
triumphs and discoveries of the last few generations, the Hindu scientific 
intellect would be found to have been in no way lagging behind. The 
sole con ective of false notions about Hindu civilisation is this “sense 
of historic perspective,” which for the present generation of Indian scholars 
should be tantamount to a thorough familiarity with the history of European 
thought. 

1 his brings me to an explanation of the title of the work. The Introduc- 
tion to Sukraniti has been called ‘ The Positive Background of Hindu Socio- 
logy,’ because Sukraniti as a Nitisdstra, Arthasastra, Dharmasastra, or Dharma- 
sutra deals mainly with the topics implied by such Hindu categories as 
Dharma (morals), Art ha (interests,) and Kama (desires and passions) as opposed 
to Moksa or Salvation ; and hence a study in Sukraniti should properly be a 
study in the non -moksa or non-transcendental and non-spiritual, tie., the secular 
worldly and ‘ positive ’ elements of Hindu social economy. 

The transcendental and other-worldly aspects of Hindu life and thought 
have been made too much of. It has been supposed, proved and believed 
during the last century that Hindu civilisation is essentially ngn-industrial, and 


{ xi ) 

non-political, if not pre-industrial and pre-political, and that its sole feature is 
ultra-asceticism and over-religiosity which delight in condemning the 1 World, 
the Flesh and the Devil ’ ! 

Nothing can be farther from the truth. The Hindu has no doubt always 
placed the transcendental in the foreground of his life’s scheme, but the 
Positive Background he has never forgotten or ignored. Rather it is in and 
through the positive, the secular, and the material that the transcendental, the 
spiritual and the metaphysical have been allowed to display themselves in Indian 
culture-history. The Upanisads, , the Vedanta , and the Gitd were not the works 
of imbeciles and weaklings brought up in an asylum of incapables and a hospital 
of incurables. 

The Hindu has never been a * scorner of the ground ’ but always 
4 true to the kindred points of heaven and home/ has been solicitous to 
enjoy the good things of this earthly earth and beautify this 4 orb of green/ 

I he literature, fine arts, religious consciousness, industrial life, political organi- 
sation, educational system, social economy, etc., of the Hindus— all have sought 
to realise this synthesis and harmony between the eternal antitheses and 
polarities of the universe: the worldly and other-worldly, the positive and 
transcendental, the many and the one, the Form and Spirit, Culture and Faith, 
Science and Religion, Caste disunions and Vedantic Oneness, Image-worship 
and the realisation of the Infinite {Brahma). 

In the newly-published Sddhand 1 of Rabindranath Tagore we have a 
collection of prose-lyrics, half-poetic and half-philosophic, dealing with this 
synthesis of world’s eternal opposites cr dualities. The papers on the 
Problem of Evil , Realisation in Love t Realisation in Action , Realisation of 
Beauty \ in this volume of metaphysical essays in 4 poe/s prose’ bring out the 
Hindu ideal of harmony between the Finite and the Infinite, Bondage and 
Freedom, Necessity or Law and Joy. 44 The Immortal being manifests himself 
in joy-form ” 44 The joy which is without form, must create, 

must translate itself into forms.” (P. 104.) It is this ideal, again, that is at 
once the inspiration and message of most of Tagore’s Poetry, which thus carries 
forward the transcendentalised positivism of the makers of Hindu civilisation 
through the ages 44 along fresh fields and pastures new ” cr modern Bengali 
thought. The philosophy of reconciliation between the so-called Evil and 
Good, the Form and Spirit, Caste and Vedanta, Image and the Infinite has 
thus uttered itself in mystical Bengali verse : 

*ira ^ to* 

^ fra? 1 

sreto re ^rt store faRra to 

stor =8tra ?reto? wfe freT ti” 

Tliis ideal of realising the Infinite in the Finite, the transcendental in 
the positive, manifested itself also in the educational system of Hindu India. 

1 Macmillan <& Co. 




I tie following is reproduced from my Bengali essay read at a Bengal Literan 
onference about two years and a half ago translated subsequently for the ‘Col- 
legian’ as Pedagogy of the Hindus : 

Was that system essentially monastic and ascetic, 
secular and. social instincts of the learners ? 


and did It kill all 
Did the Brahmachdris come out 
irom the preceptors’ homes merely as monks, missionaries and sanyasis? 
Could they not satisfy the diverse material wants of man? Did they not know 

how to provide for -the necessaries, comforts and decencies of life? Was the 

education absolutely non-political ? Did not the students learn how to help in 
the administration of the state ? Were not social and political sciences, plant- 
life and dissection of animals, physical phenomena and chemical manipulations 
among the courses of instruction ? * * * 

How else can we account for the remarkable progress of the nation in 
architecture, sculpture, medicine, dyeing, weaving, shipping, navigation, military 
tactics and implements and all such aspects of socio-economic and economico- 
political life as have to depend on the help of physical and natural sciences? 
* * * Tlie graduates trained up under the “ Domestic System 
petent enough to found and.administer states, undertake industrial and 
cial enterprises; they were builders of r ' 
concerns. It was because of this all-round and i * ~ 
of India could organise vast schemes of colonisation and 
content with being simply confined within the limits 
build up a Greater India beyond the seas, 

humanity among the subject races. * * * - 

‘ It was under the influence of this system of education, again, that the 
ideal Hindu king “protected himself, but not through fear; followed the 
dictates of religion, but not through remorse; realised revenues, but not 
through greed, and enjoyed happiness, but not through attachment * * * 
That system certainly cannot be dismissed as inexpansive, inert and unfit 
to survive that could produce Risis from Vasistha and Viswtoitra to Ram 
Prasfl,da and Ramkrisna Paramhamsa, scholars from Charaka, P&nini and 
Chanakya to Chandra Ktata- Tarkftlankara^a race of eminent women from 
Maitreyi to AhalyS Bai and Rani Bhavani, monarchs from Chandragupta 
Maurya to Sivaji, and has continuously kept up the genial stream of national 
culture and civilisation through diverse forms and agencies by giving rise to 
hosts of thinkers and actors capable of solving different problems in different 

It is because the secular achievements of Hindu civilisation have not 
been accorded by scholars the attention they deserve, and a proper estimate of 
the Positive Background of Hindu socio-economic and socio-political life has not 
been framed, that the distorted picture of a race of metaphysicians, airy philoso- 
phers, and transcendental speculators has been drawn regarding Indian people 
to excite the pity of the go-ahead pushing Occident and pander to the foolish 

unthinking vanity of the present day fallen orient. The Ubanisads . the Ved&nd 


were com- 
commer- 

empires and organisers of business 

J manly culture that the people 

— -J conquest, and not 
of mother India, could 
; i and spread culture, religion and 



the bhaktt Sdstras, th zDarsanas, the Gm % and the whole body of Hindu trans- 
cendental literature in which people may find the ‘solace of their life’ as well as 
the ‘solace of their death,’ cannot, however, be fully appreciated and interpreted 
in the true light until and unless we bring to bear upon them the results of 
investigations regarding the social, economic, political, international and other 
human institutions and ideals, in the midst of which this literature has flourished 
and that have actually governed the life and activity of the Hindus. This mass 
of metaphysical lore requires, in fact, to be regarded as the “ criticism,” as 
Matthew Arnold would say, of Indian “ life” and its problems and achievements. 
The transcendental speculation has to be understood and explained with refer- 
ence to the milieu and environment according to the philosophico-comparative 
methods followed in the Schools of Literary Studies founded by such critics as 
Taine, Edmond Scherer, Sainte Beuve and Dowden. This should really 
be looked upon not as the sole but only as one of the various features in the 
organic growth and historic evolution of Indian literature, institutions, civics, 
arts and industries. 

The principal correctives of the one-sided, partial and erroneous view 
about Hindu life and ideals, in addition to what we have already stated, are 
thus two (i) a more searching and detailed inquiry into the economic, political 
and art history of India, and (2) a study, according to the canons of scientific 
literary criticism, of the whole literature of Hindusthan, Sanskritic, and Dravi- 
dian, Prakrit and vernacular, in both its metaphysical and secular branches. 

So far as the secular branches of Sanskrit literature are concerned, it 
would not be too much to remark that the adequate parallax for modifying 
and correcting the false notions about Hindu genius can be supplied if the 
Kdvyas, Maty as, Kathas, Puranas, Tantras, Itih&sas, Vdstuvicivds. Silfiasdstra* 






( siv ) 

kingship, and the doctrine of mandate or sphere of international activity that 
constitute the complex web of Indian life. 

To take only one instance-the Raghuvamsam of Kalidasa, the immortal 
epic of Hindu India. It is impossible to study it from cover to cover without 
noticing how powerfully the greatest poet of Hindustan has sought to depict 
this Hindu ideal of synthesis and harmony between the positive and the 
transcendental, the ifoi (Enjoyment) and the an (Renunciation). Raghuvamsam 
is t ie embodiment of Hindu India in the same sense that Paradise Lost is the 
em odiment of Puritan England. The grand ambitions of the Vikramadityan 
era, its colossal energies, its thorough mastery over the things of this world its 
all-round economic prosperity and brilliant political position, its Alexandrian 
weep, its proud and stately outlook, its vigorous and robust taste "e 

somethf^/- f Pa ' nte f 10 thlS natlonal epic, together with the “devotion to 
ng a ai from the sphere of our sorrow,” ‘ the light that never was 

world" the id”ea for the oZ 

perpetual freedom from bondage! ° £h ' S W ° r!d ^ the deS ‘ re f ° r mukH or 

This antithesis polarity or duality has not, however, been revealed to 
us as a hotchpotch of hurly-burly and pell-mell conflicts id struggles but 
presented in a serene, sober and well-adjusted svstem of h, §S ’ , 

" T? th ‘ Flesh and “* Uev, ‘ * ** 

recognises the importance and dignity of the secular, the worldly and the 
positive, and which establishes the transcendental, not to the ejtusll of 

achievements!™ “ “ “ d '""“S'’ th ' d ™' ^ and eco„om£ 

^iSfcTTst f T H iDdU ° f SJ " tbeSia ' *»" Of 
his he™, .1 m : L ; 0 l where K4,idasa ^ 

, * j *. .. , F ? UiC conqueror of the four quarters, at the end of 

h„proud^ w „ a „d 'triumph ' by mating him perform the See 

, f' i " t aWa, ‘ hS Wl ’ 0le ° f his beLgtogs ( 

n y ' ^l( ateSt art ' st °f Hindusthan has sung of the SyntS 
Ideal of the One m the Many the Infinite in v •. , ojnmetic 

the Positivp ^ H “ te the Finite > the 1 ranscendental in 

he Positive (m fa mAm*) as the sole motto of the House of R a ghu 

if 

WTr%ra|etr?f?frf ^ i 

qsnTOargrreRrac 11 

OT3tt«? snggraftf mm i 

^swrarffarai tmk I 
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The same VikramMityan grasp of this mundane sphere, the same vigour 

m H T th g e pr ° b ems of secular hfe » t!ie same human, practical and positive 
outlook, the same solic.tude for the discharge of the ‘lowliest duties ’ that 
charac tense the heroes of Kalidasa whose natural ambition was no meaner than 

andtheTkiesf^ Hth ° Sphe ? frora sea tosea > but also the atmosphere, 

a m tne smes ( ), confront us at every step throughout 

the Simrlti, Niti, Artha, grip* and Vastu Literature. The Lectures of Professor 
Sukra, the Doctor of Social Philosophy and Legislation, to his disciples, the 
Asuras and Daityas, constitute one of the most important documents of this 
literature ; and, as such, socio-economically and economico-politically illustrate 
the Kahdasi? ideal of harmony between the positive and the transcendental or 
realisation of the transcendental in and through the positive. 

Strictly speaking, the position of Sukranili in this literature is unique and 
unparalleled. It is, m the first place, a manual of guidance to kings and states- 
men, as well as the Bible of the demos-at once the work of a Machiavelli and a 

Rousseau. In the second place, it is a handbook of economics, politics, ethics 

and what not. ’ * 

Yaj naval kya Smriti will ever command reverence as a text-book of 
Jurisprudence, Manu Samhita , because of the sanctity and age associated 
with the name of Manu, the first law-giver. So also the Arthasdslra of Kautilya 
the Finance Minister of Chaudragupta Maurya, the first Empire-builder in Hin' 
dusthan, must ever be looked up to by the historian as a contemporary Statute- 
Book or Imperial Gazetteer of India in one of the first epochs of her political 
consciousness, and as the handiwork of one of the world’s most powerful 
statesmen of historic authenticity. But all these venerable documents of Hindu 
Positive literature cannot compare in comprehensiveness and encyclopedic 
character with the Nitisastra of the Professors of the E?ukra cycle in the form in 
which we have it to-day. And comparatively modern though Sukraniti is it is 
inevitable that Kamandakl A Hti, the abridgment of Kautilya’s masterpiece, should 
pale into insignificance before it. For the whole culture of Hindu India, its 
methodology and its achievements have been really compressed into Sukranili 
and have contributed to its making. For the moderners it is of inestimable 
value as “lifting the brain-cap ” of mediaeval India and letting them “ see the 
thoughts” that were moving in her educated mind. As a text-book of Sociology 
the Nthsdslra of Sukrdcharyya is thus the Spencerian “ Synthetic philosophy ’’ 
of Sanskrit literature. y 

I he study of Sukranih is for all these reasons really a study of Hindu 
Positivism, the human, secular and worldly elements in Hindu national life and 
culture, the place of earthly things, Samsdra, Vasand, Bhoga, desires, passions 
and attachments in the Hindu scheme of human existence— in short, a study of 
the positive background and foundations of Hindu Sociology, as opposed to its 
transcendental foreground and superstructure. 

This work is humbly dedicated to three great masters of modern India who 
may be looked upon as pioneers in the study of the secular achievements of 



Hindu culture. The celebrated archaeologist and historian, Dr. Rajendralal Mitra 
is undoubtedly the first Indian ‘scholar.’ And yet the comprehensive grasp,’ 
erudition and industry which mark the researches embodied in his Indo- Aryans 
Antiquthes of Orissa and other writings in Journals, remain probably unsur- 
passed even now. It is to Dr. Mitra, the father of the National School of 
Indology and Indian historical scholarship, that every student of the positive 
branches of Hindu civilisation must begin by paying homage. 

The scholar who, likewise, first brought to light the contributions of the 
Hindus m physical science is Dr. UdaychSnd Dutt, It is his researches in Hindu 
medicine, chemistry, and botany, that have paved the way for subsequent 
workers in the same field. And the monographs of Dr. Brajendranath Seal 
(by securing whose services as King George V. Professor of Philosophy the 
Calcutta University has only honoured itself) on the Physical, Chemical, and 
Mechanical Theories of the Hindus as well as their “ Scientific Meihodolooy” 
(published along with Dr. Roy’s History of Hindu Chemistry), have done 
moie than any other work to establish philosophically the claims of Hindus 
as having contributed to world’s scientific concepts, categories, and discoveries 
It has been the special mission of Dr. Seal to demonstrate by the historic^ 
comparative method that the Hindu explorers of the physical universe were 
not mere empirics who, by stretches of brilliant imagination or sage-like 
intuition, unconsciously hit upon some of the mysteries of Nature. Nor were 
ley merely craftsmen, alchemists, industrialists, &c„ engaged in practical 
agriculture and manufacture without any knowledge of the general 
ciples and theories, but real scientists, researchers and investigators who 
knew how to manipulate the machinery and logic of ' enact- sclenci Id 
patiently awaited the results of their observation and experiment. 

studies as 3 * leaned tmber^'TI ^ ^ ^ SUpercilious! y dismiss these 
studies as leatned lumber. The astronomy and mathematics were not less 

advanced than those of Tycho Brahe, Cardan, and Fermat the ° 

equal to that of Vesalius, the Hindu logic and methodology ^ere more ad L«d 

than that of Ramus and equal on the whole to Bacon’s • the nh ■ anced 

theories as to combustion, heaf, chemical He r Til 

more original .ban those of Van Helmont or Staid, and the iramma wtal f 

Sanskrit or Prakrit, the most scientific and comprehensive in the ‘ ,7 l r 

Bopp, Risk and Grimm.” (Quoted by Dr P C Rov in the P r ° 1 bcfoie 

Edition of Hindu Chemistry, Voi. I) 7 th * P ‘ eface t0thc Seco ” d 

There are many scholar? from whose writing n.- • 

I have derived direct or indirect help and suggestions I ,1 ^iT' 8 ™‘ h whora 
tion Mr. Haridasa Palit, Research Scholar nf ' n * h ° U d spec,all 3' »>eu- 
lion, Malda, Prof. Radhakam.I Mookerji, M A Kr abnaTc Ed " Ca ' 

(Bengal), Kumar Narendra Nath Law MA B i r , e6e - 
Calcutta, Rai Bahadur Sarat Chandrl’ Das 71 ' T Tf u" “ d aM,Mr ' 

scholar (Darjeeling), Major B. D. Basu, i’m’s (RetiredTvH i“ Cl " nes ' 
linguist and learned editor of the 1 SacreH R i )> veisa tde scholar and 

the Sacred Books of the Hindus Series,’ Mr. 



Nanda Lai Sinha, M.A.B.L., 

Yogendra Nath Tarka-C ' 
well-known Pali Scholar, Mr. 

Research Society, Rajshahi, ] 

Sanskrit, Arabic and Persian 
National College, Calcutta, Prof. 

Roychand Scholar. 

I have to acknowledge also n 
kindly allowing me to incorpora 
learned monographs on the phy 
Hindus. It is superfluous to add that his papers on Hindu ideas about plants 
and plant-life, Hindu classification of animals, Hindu ideas about Nervous 
System, Heredity, Vital F orce, &c„ Hindu Mechanics and Hindu Acoustics, 
which are being first published through the medium of this work, have consider- 
ably added to its value and importance. The humble author begs to add that this 
has been the only means of rescuing precious treasures from the ravages of 
time and moths, which, thanks to the habits of the learned Doctor, have been 
often allowed to work havoc upon what would have been epoch-making studies 
in ancient Hindu culture that have thus been lost to the world for good. 

Books quoted from or summarised for this work have been mentioned in 
the footnotes, as well as tabulated in the Bibliography. It may not, however, be 
out of place to state that several vernacular works and periodicals have been 
largely drawn upon, and that the following works have been of constant service: 
Prof. Aufrecht’s Catalogue Catalogorum, Dr. Mitra’s Indo-Aryans, Dr. Ray’s 
Hindu Chemistry, Ram Raz’s Essay on the Architecture of the Hindus, Vincent 
Smith s Fine Art in India and Ceylon, Sir Bhandarkar’s Peep into the Early 
History of India, the Sanskrit Ms. Yaktikalpataru, Iyer’s Brihat Sarrihild 
Mookerji’s Indian Shipping and Krishnaswamy Aiyangar’s Ancient India, of 
which the chapter devoted to Chola history and administration must be* of 
more than ordinary interest to students of early mediaeval Indian life. 

The libraries to which I am indebted are the National Council of Education 
Library at Calcutta, the Public Library at Allahabad and the Library of the 
Pilnini Office which is specially rich in works on Indian antiquities, Sanskrit 


of the Provincial Civil Service (Behar), Pandits 
■Samkhya-Veddntatirtka and Vidhu Sekhara Sastri, the 
• Ak ?aya Kumar Maitra, B.L., Director, Varendra 
Rai Bahadur Sris Chandra Vasu, the indefatigable 
i Scholar, and my friend and colleague at the Bengal 
n "~ r - Radhakumud Mookerji, M.A., Premchand 
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THE POSITIVE BACK-GROUND OF 
HINDU SOCIOLOGY. 


BOOK I. — NON-POLITICAL. 


CHAPTER I. 

relativity of the n!tis Astras. 

Section i, 

Hindu Culture and Sociology in Sukranitl 
The Greek philosopher Plato was for some time tutor to a king of Syracuse 

VL Tr' 1 ' the F ' orc " ,i " e dipion,at ' wh ° has 

I school of politicians, was the author of a work that proved to be the 

Roser ' 1 Asd PnnCeS ka ‘ y and Euro P e ' The ‘School-master ’ 
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" The frame within which the exposition of the Dharma-sutras is enclosed is 
an essentially broader one than in the case of the Grihya Sutras.* * The same 
phenomenon may also be observed in Buddhist Vinaya literature, where the 
exposition of the life of the community was at first given only in connection 
with the explanation of the list of sins (Patimokkha).* * It was not till later 
that a more comprehensive exposition, touching all the sides of the life of the 
community was attempted.** The Grihyasutras begin to treat of the events of 
the daily life of the household,** confine themselves principally to the ritual or 
sacrificial side of household life, as is natural owing to their connexion with 
the older ritualistic literature (Srauta Sutra). Then the Dharma-sutras take 
an important step further ; their purpose is to describe the whole of the rites 
and customs which prevail in private, civil and public life. They naturally 
among other things touch upon the ceremonies treated in the Grihyasutras, 
but they generally merely mention them and discuss the question of law and 
custom which are connected with them, without undertaking to go into the 

technical ordinances as to the way in which these ceremonies are to be per- 
formed." r 

It may be doubted at the outset if the class of writings called Dharma- 
s&stras, Arthasastras, and Nitisastras to which Sukraniti belongs were (i) the 
work of a single individual or school, and (2) were ever the Gazetteers designed 
to embody the actual state of things, or Statute-Books meant for the guidance 
of the people and rulers of any particular epoch or region. It may be presumed 
that like Plato’s Republic and Laws, Moore’s Utopia , and Harrington’s Oceana 
Sukraniti is the product of the same inspiration that has lain at the bottom of 
all efforts to portray the ideal constitution of ‘nowhere’, describing things 
‘that never were on sea or land ’ in the history of world's speculative litera- 
ture. Thus about Mam Samhitd, Elphinstone remarks : “ We must remember 
that a code is never the work of a single age, some of the earliest and rudest 
laws being preserved and incorporated with the improvements of the most 
enlightened times.** Even if the whole code referred to one period it would 
not show the real state of manners. Its injunctions are drawn from the model 
to which it is wished to raise the community, and its prohibitions from the 
worst state of crime which it was possible to apprehend.* * * Though early 
adopted as an unquestionable authority for the law, I should scarcely venture 
to regard it as a code drawn up for the regulation of a particular state under 
the sanction of a government. It seems rather to be the work of a learned 

man, designed to set forth his idea of a perfect commonwealth under Hindu 
institutions.” 1 

According to this view it may be inappropriate to trace the production 
of Sutraml, to the patronage or influence of any of the numerous polities 
and royal courts Hindu India. But even the most idealistic literawre “ 
not absolutely independent of age and clime. The Time-Spirit and Place-Spir^ 
are loo powerful t. be totally ignored by human genius even if it consciously 

■My;-- 1 History of India, p. 12 (1889), ~~ ~~~~ 




attempt it. The social environment and physical surroundings-both the 
aspects of the great envelope of man-cannot but leave their marks upon 
his intellectual consciousness and literary activities of any considerable magni- 
tude. Leaving aside for the present, therefore, the most vexed of all questions 
in Indian history, the determination of the personality, identity and individuality 
of our author, we propose to investigate all the social and physical influences 
that are likely to have contributed to the making of Sukraniti, as available from 
a study of the data furnished by it. This investigation is really a study of 
the education received by our author himself, and of the literature drawn upon 
y nm in the preparation of his work, in one word, a presentation of the whole 
culture embodied in, and pre-supposed by, Sukraniti. A study of this culture 
and the “relativity ” of Sukraniti to this envelope of physical and social 
forces and influences, would, however, incidentally furnish some of the evidenc- 
es pointing to the age and locale of the work. 

The relativity of Sukraniti to the social influences may be easily presumed 
like that of Manu Samhita, as has been done by Elpbinstone : “ It is evident 
that it incorporates the existing laws, and any alterations it may have intro- 
duced with a view to bring them up to its pre-conceived standard of perfection, 
must still have been drawn from the opinions which prevailed when it was 
written. So also the influence of physical and geographical factors on the 
work, and consequently its “relativity” to a particular region of the earth’s 
surface cannot be missed. 

Section 2. 

Land-marks in the History oj Hindu Political Development . 

Even superficial students of Sukraniti do not fail to perceive that the 
Executive system, Judiciary, Military administration as well as other incidents 
of social, economic and political life described in it indicate a high degree of 
development, and are adapted not to simple village-republics and tribal common- 
wealths 01 city-states that we meet with in certain periods of Indian and 
European history, but are the outcome of the complex requirements of ‘ country’- 
states or Imperial organisations. 

Now Ancient and Mediaeval History of India furnishes the following more 
important types of political life that have evolved in connexion with the magni- 
ficent kingdoms or empires of the Hindus 

1. The Maurya Empire of Chandragupta and Asoka ( 4 th and 3rd centuries 
B.C.) embracing modern Afghanistan, the whole of Upper India, and Southern 
India, excluding the extreme south (Chola, Patndya, Kerala, Satyaputra and 
Ceylon). 

2. The Gupta Empire (4th century A. D.) which was brought to an end 
by the incursions of the Huns. 

3. The Empire of Harsavardhana (7th century A.D.) in Upper India 
during the latter part of whose reign Houen Thsang, the great mast* of Law 
From China 5 travelled in India. 
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anaot ms son Uevapdla, “an eastern school of sculpture and painting was 
established by Dhimana born in Varendra, and by his son Vitap£la. * * * The 
reputed minister enabled his master Dharmapdla originally a lord only of the 
Eastern quarter, to extend his dominions to all the quarters, • * * . * over 
all the territories between the Himalayas on the north and Vindhya mountains 
on the south between the two seas * * * The Lord of Gauda (probably 
Devapdla >) suppressed the Utkalas, humbled the Hunas, and crushed the pride 
of the Lords of Dravida 2 and Gurjara,” 

It may be observed, in passing, that these recent researches of Indian scholars 
in the mediaeval history of Eastern and Southern India from archaeological, lin- 
guistic, commercial and other standpoints have unearthed important facts of 
Bengali and Tamil antiquities which prominently demand recognition in the 
standard works on Indian culture-history. The Palas and Cholas of mediaeval 
India can no longer be treated as subordinate or petty princes ruling over the 
“ Smaller kingdoms ” in one of the so-called periods of disintegration which 
Indian history is said to repeat after every epoch of consolidation; but must be 
ranked as by no means inferior, in prestige, titles, pretensions, influences, and 
achievements, to the famous Vardhanas of the 7th cent. A.D., the Guptas of the 
4th-5th cent. A.D. and the Mauryas of the 4th-3rd cent. B.C. Dharmapala 
(c 800 A.D.) the Buddhist Emperor of Eastern India, with his immediate 
predecessors and successors, as well as Rajendra Chola, the great Saiva monarch 
of the South, with his predecessors and successors, constitute two remarkable 
contemporary Imperial families which must have a place by the side of such 
renowned Indian Napoleons, Empire-builders, and statesmen as Chandragupta 
Maurya, Asoka, the benevolent “ Csesaro-papist,” Chandragupta the Gupta 
Samudragupta the Vikramaditya, and Harsavardhana, who preceded them 
in solving the same problems of administration, commerce, religion and culture 
on the stage of Hinausthan. The Drama of Indian History should, therefore 
have its first Act closed not at the end of the 7th century with the passing* 
away of the Vardhanas from Kanauj and Upper India, but really at the end 
of the 1 2th century (1193) with the overthrow of the successors of Palas 
in Eastern India by a lieutenant of Muhammad Ghori, and at the beginning 
of the 14th century (1310) with the overthrow of the successors of Cholas by a 
lieutenant of Alauddin Khilji. 

The Hindu Period of Indian history does not end with Harsavardhana 
(7th cent.) and the subjugation by Mussalmans of certain Rajput States in 

1 See tlie reading of the Garudu stambha inscription interpreted by Maitra in 
* The Stones of Varendra ’ in the Modern Review for August, 1912* 

* An important historical puzzle that awaits final solution is the relation between 
the Cholas and P£las in the 10th century. South Indian tradition points to the overthrow 
of the Bengalis by the Tamil Napoleon, East Indian tradition points quite otherwise. The 
Varendra School evidently accepts the overthrow of the Dravidians by the Palas, as here 
and also in Chanda’s work, Gauda Uo jamdld ; South Indian scholars, however, accept the 
overthrow of the Palas and Yangalas as a historical fact (ef. Aiyangar’s Ancient India), 
Prof. Mookerji records the Tamil View on pp. 174—177 of Ms Indian Shipping. See also 
R. D. BanerjFs Memoirs of the Palas of Bengal t G, No. I (Asiatic Society of Bengal), 
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a. me kingdom of Kashmir which was ruled by Hindu kings till about 
the middle of the fourteenth century. 

9. The Kingdom of Vijayanagara, called the ‘Forgotten Empire’ of the 
South in Mussalman times, the only important seat of Hindu culture in 
Mediaeval India (14th— 1 6th century A.D.). 

10. The Empire of Mahar 4 stra under the Peshwas (18th century A.0.) 
whose administrative system has been elaborately described by the late 
Mr. Justice Ranade in his Rise of the Maratha Power. 

‘ •. : . ■ V . ■ ' . ' ' . .. : V 

These larger and more celebrated kingdoms and empires of the Hifldus 
have flourished through over two thousand years of recorded history and 
in conditions of physical environment as varied as possible in a country like 
India, the ‘epitome of the world.’ The types of political organisation, there- 
fore, that Indian history presents must be more or less diversified in character 
to meet the requirements ol peoples living under diverse geographical and 
topographical influences. And one naturally expects a diversity of political 
codes or Nitisdstras or manuals of governmental rules. Inspite of the oneness 
and basic uniformity of Hindu life throughout India, the text-book of political 
life evolved in the extreme north, say Kashmir, is not likely to be that exactly 
adjusted to the needs of the Dravidians of the extreme south. Or ae-ain th* 
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Indian culture-history. The chapters of this monumental document are devoted 
exclusively to a description of the multifarious incidents of political life 
undei Chandragupta’s government, e,g. the working of the mines, the opening 
of irrigation works, the establishment of factories ; the maintenance of 
preserves and grazing grounds, of high ways of commerce, waterways, land- 
routes, and other facilities for communication; the establishment of markets 
and stores; the construction of embankments, dams and bridges; the planting 
ofrmt and flower trees, of medicinal plants and herbs (*>. the establishment 
of Ayurvedic and pharmaceutical gardens); protection of the disabled, the 
helpless and the infirm, and also of beasts &c., famines, census, central and 
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. — umK.un ies w.tn regard to the other extant (or published) treatises 
are immense, espeemilybecanse we do not know of any other political fabric 
tha has left its own Statute-Book. Yuktikalpataru and Sukraniti are the two 
exclusively socio-economic and sociopolitical treatises that we have come 
act oss up till now. Accounts of economic and political theories as well as 
practices are also to be met with in almost every branch of Sanskrit literature. 

onto of the Purdnas , all the SmrUisdstras, Manusamhitd , Mahabharata 
Kamayana, Panchatanira, Raghuvansa, Kirdtdrjuniyam, Hitopadesa Da§a- 
kumarachanta, together with treatises devoted to Dhanur Veda or Warfare 
and International Laws, notices of which are found in the celebrated 
Catalogus Calalogorum of Prof. Aufrecht, are especially rich in the subject- 
matter of Nitisastras. 

Several such works are the following 

NitiprakasHka, Harivans'a, Utpalaparimali, Charanavyuha, Krisnavidya- 
bhyasa prakarana, Sankalpasuryyodaya, Prasangaratnavali by Madhavarama 
Kimasfltra (Vatsayana), Vidura-niti, Vaisampayana Niti, and Brihatsamhita. 

There is, besides, a Nitisastra attributed to one Ghatakarpara mentioned 
by Stein in Kashmir Catalogue (p. 93). In the statement of sources for his 
series of learned papers on Hindu Polity contributed to the Modern Review 
(1913), Mr. K. P. Jayaswal mentions Niti-Vakyamrita 1 and the Marathi 
work Ddsa.bodha \ the Bible of Sivaji, and refers to several Buddhist and 
Jama texts. Some allusions to ancient civics are to be found in the Jaina 
works, Nandi Sutra, and Rigi mandaia Praharanavritti quoted by Prof. R. K. 
Mookerji in the Introduction to Law’s Hindu Polity. 
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The words “ as such ” in the above mean that they are also followed by the 
great men, and are authoritative, because they are not decried or dispraised by any 
and followed by great men, so they are to be taken also as Smritis. The opinion 
that the Smritis are thirty-six only in number, or twenty- four only in number, is 
held only by some and is contradicted by others, and is not authoritative. 

That the Smritis are Dharma-S Astras (Institutes of Sacred Law) we learn from 
Manu IT. 10, where it is said “ The Vedas should be known as Sruti ; and the Dharma- 
S Astras as Smriti,” 

; Ahgiras we find : — “ The wise say that the following are Upa-Smritis : — 

| Jabali, NAeMketa, Chhandas, Laugaksi, Kasyapa, Vyasa, Sanat KumAra, Satadru, 

Janaka, Vyaghra, Katyayana, Jatukarnya, Kapifijala, BaudkAyana, KanAda, and 
VisvAmitra.” : . > : *7- 

In Hemadri Dana Khan cl a the following more are enumerated: u Vatsa, PAras- 
kara, Pulastya, Pulalia, Kratu, Risyasringa, Atreya, Babhru, VyAghra, Satyavrata ; 
Bharadvaja, GArgya, KArspajini, Laugaksi, and Brahma-Sambhava.” 

The Smjutis of Prajapati, Yama, Budha, and Devala which are enumerated in 
Kalpataru are quoted by Hemadri as authority in the course of other authorities. 

The Kalpataru holds that the four sciences mentioned in the Visnu Pur Ana 
(III 6. 20) as they relate to positive physical sciences should be taken as authority 
and Dharma in matters worldly. Those sciences are u the Ayurveda (Medicine), 
the Dhanurveda (Archery), the Gandharvavecla (Music), and the Artha S Astra (the 
science of wealth)— thus the sciences are altogether eighteen ” (Visnu PurAna, 
III. 2. 26). ^ ' ' 

So also in the Saiva Parana, the Vayaviya Samhita, chapter one, it is said : 
“O Romaharsana ! 0 all-knowing! thou hast obtained through good luck a complete 
knowledge of all the Puranas from Vyasa. The four Vedas, the six Angas, the 
Mimamsa, the Nyaya, the Parana and the Dharma Sastra are fourteen VidyAs. The 
Ayurveda (medicine), the Dhanurveda (Archery), the Gandbarvaveda (Music) and 
the Artha & Astra (the science of wealth) are the additional four, making the VidyAs 
eighteen. Of all these eighteen VidyAs, treating of different topics, the original 
author and direct prophet is the Trident-handed Siva : such is the saying.” (Siva 
PurAna, I. 28). 

Though all these are sources of law, yet all of them do not deal with all matters ; 
and sometimes they contradict each other. Therefore, the commentator says that, 
though each of them is an authority, yet the lacunas of one should be supplied from 
the other, where one is incomplete ; and where they differ there is option, Manu 
has also taught this option in II. 14 : “ But when two sacred texts (Srutis) are,jeon~ 
flicting, both are held to be law ; for both are pronounced by the wise to be valid 
law.” 

(e) Traditional Abridgment of Niti S&stras . 

The Smriti S&stras have for their subject-matter a greater amount 
of socio-religious topics than are usually dealt with in Niti Sdstras . Their 
authorship is, besides, attributed to Rishis, as we have seen in the 
previous enumeration. The Rishi upon whom our work has been fathered 
is mentioned in the above list as Usanas. It is believed that U^anas or Sukrd- 
charyya was the last of the Rishis who meddled in Polity ; and that since 
his time the whole science of morals (social, economic and political) called 
Niti Sdstras has been designated after him. 
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punishment) the stem is Jyotisha (implying Astronomy, Astrology, Horos- 
copy and Mathematics according to the conception of the Hindus) the 
ranches and flowers are the diverse vidyas which deal with the’ facts 
obseived (or the phenomenal world), the fruits are unknown and the rasa 
oi sap is the nectar of the good, ie., promotes their welfare." "That 
Kalpatam should be respected by Kings and ministers, who should study 

h T'T de !! bera,e “ «*“ •» dictates as J, as 

those of other sastras.” '-This i, most conducive to the welfare of Kings 
and pt omotes also the weal of others,” people). 

a h /f hUS , th f Very u definition of the te ™ Yukfi Kalpatam as the title of 
a book introduces the topics of a Mti Sasira ; and, as a matter of fact 
a 1 the subjects dealt with in the work are the proper themes of works’ 
ike Sukramh. I he following table of contents in the Yukti Kalpataru 
would indicate that the work is, like the Art ha Sdstra, Kamandaki Nttf, 
Sukramh, and GhatakarparanUi, really a socio-economic and socio-political 
treatise, and m an additional document of Hindu secular literature in the 
epartment of Dharmasutras, ArthasSstras or Nlti Sastras : 

i. Nlti Sastra. 2. Guru (Preceptor) and Purohita (Priest). 3 . Amatya 

(Land Revenue officer), Mantri (Foreign minister) and Duta (ambassador). 4 
eki aka (scribe) and Jyotirjna (astronomer). 5 . Puradhyaksa (Mayor or 
upenntendent of the city), Vanadhyaksa (Superintendent of Parks and 
Forests) 6. Koshavardhaga (Development of Financial resources). 7 Raja- 
dayada (sharers of the royal income). 8. Krisi Karma (agriculture). 9 
Rathin (charioteer), Sadi (Horsemen or Cavalry). , 0 . Gajaroha (the art of 
elephant mounting driving, etc.). „. Yana (Land and Water conveyances) 
ie. Yatra (Expeditions). i 3 . Vigraha (warfare). x 4 . Chara (spy). , 5 . 
Dutalakshana (Characteristics of ambassadors and spies). ,6. Sandhi (Truce 
an eace). 17. Asana (Siege). 18. Dwaidha (Duplicity-a military technical 
erm in lege-craft). 19. Asraya (seeking refuge or protection), 20. Danda 

unishment), 21. Mantra (Policy or statecraft) 22-3. Dwandwa (Rivalry 
and Hostilities undertaken under two sets of circumstances, e.g m) i. Akritrimu 
i.e. conditions of natural fortifications, and ii. Kritrima, conditions of 
artificial harriers and barricades, etc.) described with quotations from Ntti 
oastra f Garga, and one Bhoja. 

24. Pura-nirmSpa (Building of cities). 25. Kala (the auspicious time). 
36. The vasati (an arrangement of various wards or quarters) described by 
quotations from Bhoj'a and Par&sara. 27. Dosaguna (good and bad effects 
according to Astrology). 28. Vastu (Houses). 29.' Dingnirnaya (Directions).’ 
30. Laksana (style or characteristics of Buildings). 31. Mana (Measurements)] 
32. Dosaguna (good and bad effects). 32. Kalanirgaya -(when to begin 
building new houses). 33 , Vtistu praveshakala (when to enter new houses). 
34 . Dwaranirnaya (laying out of doors), 35. Prachira (walls). 3 6- 4 i, Vastu- 
danda (various measurements of houses), Vinasa griha, ranga, and Rajagriha 
(the twelve species of Buildings). 




4 2 * Asanas (Thrones). 43, 
made of metals, stones or wood). 
(Flags). 47. Chamara. 48. Chasa 
50, Alankara (ornaments). 

Diamond. 52. Padmara 
prices etc., of Diamonds. 55. Exai 
their examination and 
(Transmitted Light). 


57”^. Pearls 
do. Chhay; 

good and bad effects). Puspar%a'( Topaz)' 
65. Sphatika (Quartz). 66. Ayaskfinta. 67. 

68. Astra (Missile). 69, Khadga (Dagger) 
arrow). 72-3. Yatra (Expedition)-tbe pro] 
(ceremony with horses and elephants). 

75 * 9 - Hoi ses— Testing, their defects, how 
charyya (seasons -and seasonal treatment of ho 
The Examination, Merits and Defects of Bulls. 
Dogs. 89. Goats. 90-3. Carriages of various 

94 * NauLs K&sfcha (woods or timber foi 
kinds. 

(g) Hindu Rdjneet in Ayee* 

The political literature of the Hindus w; 

ln th ?„ Ayem Akbari , 1 has given a short sync 
NUi 5 dstras in his possession in tin* 
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desci iption and to act diametrically opposite to their advice. * * * They 
found it the safest way to join with the prime minister a few wise and 
experienced men, and to require each to deliver his opinion in writing. 
A prince moreover requires a learned astrologer and' a skilful physician.’ 

* * ^ an y Monarch is more powerful than himself he continually 
strives to sow dissension among his troops , and if he is not able to effect 
this, prudently purchases his friendship. * * * The -prince whose 
territory adjoins to his, although he may be friendly in appearance, yet 
oughi not to be trusted ; he should always be prepared to oppose any 
sudden attack from that quarter. With him whose country lies next 
beyond the one last-mentioned he should enter into alliance; but no 
connexion should be formed with those who are more remote. If he finds 
it necessary to attack his enemy, he should invade his country during 
the time of harvest.” 

Here we have from a foreign source the traditional ideas of the Hindus 
regarding Constitution, International Morality, etc., as preserved in the Hindu 
literature of the 16th century A. D. 

Section 4. 

Unity and Diversity in Indian National Life. 

There are, no doubt, some floating ideas which are common to almost 
all these treatises and seem to have been the stock-in-trade of every writer on 
Ni'ti. These verbatim reproductions or occasional modifications and adapta- 
tions of the same texts are not difficult to explain. The language of the learned 
world was the same throughout India. Education was imparted orally, and 
ideas were transmitted for generations from mouth to mouth. Besides the 
incessant political changes of the times also promoted a uniformity of culture. 
Dynastic revolutions, territorial expansion and contraction, transfers of royal 
seats from place to place, emergence of new areas into political importance, 

constant transformations of the “ old order yielding place to new ” all these 

tended to produce an elasticity and flexibility of the Indian mind ever ready 
to teceive new impressions by facilitating rapprochement and intercourse 
among the people. 

But beneath these unities and uniformities of culture are to be found 
the varieties and diversities which are the characteristic products of par- 
ticular epochs and areas. A close study of the political maxims embodied 
in the various branches of Hindu literature is calculated to yield not only 
a history of the development of polity and political speculation in India, 
through the ages, but also a record of the varying geographical influences 
bearing upon it. 

This characteristic of Indian national culture in its socio-political aspects 
vie., the super-imposition, upon a fundamental bed-rock of uniformity, of a 
diversity adjusted to the conditions of varying localities and relative to the 
changes in the dynamic world-forces— has been also pointed out in my papers 
on a socio-religious festival called Gambhira connected with the &aiva- 



cum-mktaism of Bengal . 1 i n f act « 
customs and festivals, hymns and rituals 
in the self-same socio-religious institutio 
to perceive the unity underlying them 
The relativity and diversity 
the traditional unifying 
kaleidoscopic political changes 
from people to people, province to 
sarily converted the border-lands 
niinent seal 
diverted the 


of national ideals and i 
agencies have been thus 
which shifted the vital 
province, and district 
or buffer-states of or 
lcal and ^Unral life in the nest 
paramount ideas along new and u 
le to us to-day because of the pa 

ies° ofrh m ' ^ thC hand » the translation 

krit tl, e e / Pe ° P G / f th£ Van '° US parts from tl 
, " ’ . e lm & ua f™wa of educated India, throug 

1 cations ot adaptations, have imparted a lo< 

ual and religious life of the people of India have t 
iot simply by the texts of the Sftstras in Sanskri 

adap,ati °" t0 the ‘cnditi 
a so really and to a powerful extent by the vast 

,hat -»' 

y placed, to a considerable evten* * 


Section 5. 

>';■ c , Preliminary Spade-work. 

00 far as the Hindu Liters fm-p» x? 
tion, Jurisprudence, and International r COn ° mics » Public Fins 
the documents with the obiect of H' IS concerned > the pro; 

foundations of unifying thought and^ ^ natmg fr ° m tllC perman 
poin, to diSeren, epochs 3 iv“ e I!*" 0 ”*' “ d s 

I’as yet to be undertaken. eonditions in Indian c 

fit'll* et " -- 

done. I„ the first place, the political bistort 1“ T\ ° f 

as to give more or less comnlefe • 'y of India has to be 

economic organisation of the varhu^y 5 °! the administ rative 1 : 
world. Mr. Krishnaswam, My” 1 ° mS “ d “>pires c 

administrative system of file Cholaf'/ ‘ 800,1 snrve y • 

utilising inscriptions and Tamil ~.^f 9 °°' 1300 ' A,D 1 in Ilis AnA 

»> »>>. ’ a “ i 
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thrown out some suggestive hints regarding the Land Revenue Policy and agri- 

vtel T eS Ui ; d c r thC Pa ' a Empire ' The materia ^ s > n the possession of the 

2 ure of H SSar w f y f® HkeIy t0 Jield 3 m0re satisfac tory and complete 

picture of the mediaeval administrative system in Eastern India. 

n the second place, the whole field of Indian Literature, both 

Sanskr.t and Vernacular, has to be ransacked wide and deep to discover 

socio-political and socio-economic treatises, and their contents minutely 

analysed and elaborately indexed in the interest of comparative studies. 

• Narendranath Law’s Studies in Ancient Hindu Polity has revealed 

Kann" r/, M r ya administration described in the Arthasdstra of 
vautilya. Mr. Kashi Prasad Jayaswal’s essay on the Introduction to Hindu 

tu? a* is , ed In the colurans of [ he Modern Review, is a historical survey 
of Hindu political thought. Though premature as such, it is well calculated to 
suggest and open up new fields for the careful consideration of those who are 
interested in the theory of political progress and development of politics and in 

t ie aistory of political science as a special branch of world’s philosophical 
literature. ’ 

The present work is an attempt at placing some of the data of socio- 
economic and socio-political life gleaned from a text-book of Hindu Sociology. 




CHAPTER II, 


AJA 0F ANCIENT INDIAN GEOGRAPHY. 
Section i. 

he work 

■ele of Kashmir'” Sanskrit by aJ^Tr' ‘ bc Rd ‘ 

lr. Steio, ■ « is “ v ' ' 7 P“;-'»"orian Kail,,,,,, » h j 

- geography 1 £» f ““ -■» 

U00 ’ for its historical geography It j. "' Cll ' S ‘ 

<^L«TZ: a t tJ'T 81 ’ u,e stories 

the fo« n d. t to„TS„f^ te " pl “' ° f “. 

rcl 'S io “ structures by particuh,° K eS,at< “’ S ‘"'" 5 
' ns > warfares, sieges etc „,J ft Jun S s . or the nai 

uncalled for i„ „« He“ , " h e“,“i 1 ° f i"'"''"” 1 

bmg the physical background nfTi , '' faas n ° °PP 

5ii< * mountains, rivers, character of 1 ^ “ pl9ita ^ 
other natural agencies as n , *’ seasons, weathe 

is "Pt even a Pu rd ^ * ]so P '™T °* ^ the acti 
must contain “an account of T"* accord,n S to ‘he 
*? cycles or epochs and the ^ 

There is thus no scope in it f ° r CVe!lts Unc 

descriptions likely "to catch on*'* * ^ P ° puIar stor y-teII 

subject and charming dioressions'T 8 ' 11 ^ 101 ' ° rfor rarubii 

geological facts, etc tu„ t abou £ the plants, animals. 
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"mm ScelSttreadse nod the 0 '" ^ ^ ^ ^ at the 

- r one t0 M 

that ”whicf "rf 00 Z d ' a ’ the SCiCnCe Arth ^stra,' which is defined to be 
with the dictl^'of^^ris' 3 . a,ld administration of Kings in accordance 
proper manner '- a as well as the means of livelihood in a 

P man net, and is thus politics and economics combined It is what in 

ZtZ fe'T° ,0gy T Id be CaI,ed a ' normative ’ science dealing with vh 
• duKes ■ L T ' iS ' OT ' h “ <***,' i. dic„,e« and prescribes 

anythin® but^h?’^”"^ StateSme11 ’ In such a work we cannot expect 

1 , an 1 6 P rebent i and therefore references to particular or individual men 
"llusStta.'" 5 fe "" ,n<l fi,r belB «”. incidentally called for in the interest of 

The very scope and nature of SuhrattUi, therefore, prevent it from being 

I S0UICe ° f ^-’graphical information, and the author or authors of the work 

have conscientiously done their part by avoiding all uni.ecessary or superfluous 
details except such as are directly and indirectly relevant to the 30010-000110! 

mic and socio-political topics. In studying the geographical environment of 

. he locality in which the work was composed or the court was situated one 
has, therefore, to pursue the same method as is used in the study of Shakes 
peare, who always hides himself and eludes the reader’s grasp. It seems 
almost a hopeless task to catch the personality of Shakespeare or Kalidasa 

H ; the V h r e iS ‘ NatUre ’ S pIent y’ ft ' s an interesting fact about 
Kalidasa that to-day he is claimed by all the four quarters of India as belong 

mg to each. Kashmir and Malabar, Guzarat and Bengal, the extreme north 
and the extreme south, the extreme west and the extreme east-all vie with 
each othei 1.1 finding from the ‘internal evidences * of the works of Kalidasa that 

they are the products of a man born and bred in their surroundings. 

I he geographical facts and phenomena in Sukranili have to be studied 
therefore, not only to fix upon the locality in which it might have been written,’ 
but also for the knowledge that the poets of the Sukra cycle or authors who 
chose to adopt the nom-de-plmne o f Sukracharyya have incidentally displayed 
regarding the plants, animals, minerals, rivers, forests, soils, seasons, &c. of 
India and the world outside it. 

Section 2. 

General Geographical Facls. 

(a) The Quarters and Divisions of India. 

I he directions of the world, as indicated by the points of the compass 
have been mentioned several times in the course of the work. In connection 
with the construction of the capital city* and the royal residence or palace 


1 SnkralV, iii., 1X9-20. 


Sukra 1,425-515, 



and officers quarters, &c„ Sukraniti is very particular about the directions 
northern or southern, eastern or western, that are to be specially set apart for 
particular rooms or houses. Thus towards the east the king should have 
houses for the washing and cleaning of clothes &c. The northern rooms are 
set apart for chariots, arms and weapons, &c. The museum is to be situated 
towards the north of the palace. And so on. Or again the northern and 
southern sides are to be long, twice or thrice the eastern and western sides 
The palace is to have sides of equal length in all directions and to be high" 
southwards and low northwards. The rooms of.the rest-houses may face the 
north or east. In Vdsiu-Sas/ras, or Hindu treatises on buildings, the directions 
must be mentioned with particular care, because each is supposed to be presided 
over by a deity, (e.g., Kuvera, or the god of fortune, is the lord of the north 
Yama or Death is the lord of the south, and so on). Hence, each direction has’ 
a special value affixed to it over and above the ordinary secular significance 

die T SeS , T th£ faCt that human life and comfort are affectedly the sun 
n Z cT h H natural agencies. The subject has been elaborately treated 

= ?* * £d m ! ne ° f ,nformation regarding things Indian, called the 
nhatSamhtm as well as the socio-economic manuscript, Yukti Ralpataru 

. Bes ‘ des thl ® mention of directions which, according to Hindu tradition is 
mainly of a social and religious character, Sukraniti contains references to the 

out of T ’ ^T’ r St , middIe 35 P ° intSOr regions which take reader 
out of the purely local surroundings of a particular spot. The geographical 

horizon of the poets of the Sukra cycle can be inferred to a certain ex^nt from 

one of the functions of the Sachtva 1 or Head of the War Office among the Ten 

° r Ex " uti ' e Councillors of the slate, which is described to be tlj of 
studying the men who are sent eastward and 


Sukra II, 181-190, 


* Sukra IY, iv, 74-75. 

* Sukra IV, v, 94. 
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was first used by the astronomers Parasara and Var&hamihira, and was after- 
wards adopted by the authors of several of the PurSnas. “ The names of the 
Nine Divisions given in the Mah&bhSrata and the PurSnas differ entirely from 
those of Varahamihira ; but they agree with those of the famous astronomer, 
BhSskaracharyya.” But “ the division of India into five great provinces would 
appear to have been the most popular one during the early centuries of the 
Christian era. as it was adopted by the Chinese pilgrims, and from them by all 
Chinese writers. According to Vishnu Purana the centre was occupied by the 
Kurus and Panchaias ; in the East was Kamarupa or Assam ; in the South were 
the Pun dr as, Kalingas, and Magadhas ; in the West were the Saur&stras, Suras, 
Abhiras, Arbudas, Karushas, M&lavas, Sauviras, and Saindhavas ; and in the 
North the Hunas, Salvas, Sakalas, Ramas, Ambashtas and Parasikas.” This 
account of India in the Vishnu Purana does not include what are comprised by 
the modern Deccan and Southern India. But “ the same division of five great 
provinces was adopted by the Chinese pilgrim Houen Tsang in the seventh 
century, who names them in the same manner, as north, south, east, west and 
central according to their relative positions.” The extent and area of each of 
the five great provinces which according to the tourist’s report contained 
altogether eighty kingdoms are not the same as those in the Vishnu Purana; 
and Houen Tsang’s India is larger than that of the Purana. From Cunningham 
we quote the following lines which give the territories included within the 
five great provinces of India in the seventh century A.D. 

“ I. Northern India comprised the Punjab Proper, including Kashmir and adjoining 
hill states with the whole of Eastern Afghanistan beyond the Indus, and the present cis- 
Sutlej states to the west of the Saraswati river. 

II. Western India comprised Sindh and Western Rajputana with Kutch and Gujarat, 
and a portion of the adjoining coast on the lower course of the Narbada river. 

III. Central India comprised the whole of the Gangetic Provinces from Thaneswar 
to the head of the Delta and from the Himalaya mountains to the banks of the Narbada. 

I\. Eastern India comprised Assam and Bengal Proper including the whole of the 
Delta of the Ganges together with Sambalpur, Orissa and Ganjam. 

V. . Southern India comprised the whole of the Peninsula from Nasika on the west 
and Ganjam on the east, to cape Knmari (Comorin) on the south, including the Modern 
Districts of Berar and Telingana, Maharashtra and the Konkan, with the separate 
states of Haidarabad, Mysore and Travancore or very nearly the whole of the Peninsula 
to the south of the Narbada and Mahanadi rivers.” 

Mr. Cunningham believes that the tradition of the five Great Provinces 
was very popular in ancient India, at any rate among the educated classes. 
And if the authors of the Sukra cycle followed that tradition in referring to 
the land of Yavanas and the other regions of customs that would be regarded 
as immoral and heinous according to the normal standard of life and manners 
obtaining in the country for which their work was being written, the treatise 
excludes pi actically the whole of India from its purview and would have to be 
referred to some spot in Eastern India. But is it probable that the authors 
have used the pratyaguttara, (north and west or north-west?), the madhya- 
desa, the ddksinatya and the uttara in the technical sense of the terms as 
given in either Vishnu Purana or the Chinese pilgrim’s accounts? The 
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the following. 


1 } ne ^ tnnoJ °gy of the Yavanas and their Philosophy* 

(a) The regions and races which allowed beef-eating to artisans and 
■ artists and fish-eating; to men. 

(3) The regions and races which allowed the marriage of maternal 

unties daughters b y Brahmanas. 

(4) The regions and races which did not consider female menstruation 

as a pollution. 

(s) The regions and races which did not object to the drinking of wines 
by women. 59 

(6) The regions and races in which unchastity was not regarded as a sin, 

Yavanas* 

If we are to determine the geosranhv of the Vai»w. ... • 

the question of their 
all. The Yavanamata 1 
in Sukranili as the thir 
creator of this Unive 
to Sruti and Smrtli, 
religious system.” Thi 
religion is ‘too wide 


o Luc lavanas alter solving 
religion, the problem will not be solved at 
osophy of the Yavanas has been described 
“ which recognises God as the invisible 
ognises virtues and vices without reference 
1 beIieves Sruti contains a separate 
a of Yavanism as a non-vedic, monotheistic 
Mr. Oppert discusses in his short Preface 
published by the Madras Government in 
the Mosaic religion, (,) to Mahometanism, 

; tgion of the ancient Persians : and even 


( 23 ) . " 

implied by the north, west, and north-west. The pre-condition for fixing the 
precise ethnology of YaVanas, therefore, is the exact date of Sukraniti, which 
tor a long time yet, is sure to be ‘ begging the question.’ 

f Dr R ajendralal Mitra, in his second volume of Indo- Aryans after a pro- 
tracted disquisition, arrives at the following conclusions regarding the Yavanas: 

rim ° ri 6j n * 1, y thG teM YaVana WaS the “ ame of a country ana of its people to 

probity tL lTst ’ - ^ 011 iaV6 beCn AraWa ’ ° r Persia or « Assyria- 

(2) That subsequently it became the name of all those places. 

. , ( 8) at a Iater date U Seated all the casteless races to the west of the Indus 

including the Arabs and the Asiatic Greeks and the Egyptians. 

samenLe TJlaUlie Ind0 * Greek Kiu S s Afghanistan were also probably indicated by the 

(5) That there is not a tittle of evidence to show that it was at any one time the 
exclusive name of the Greeks. 

(8) That it is impossible now to infer from the use of the term Yavam the ev»et 
nationality indicated in Sanskrit ■works.’’ * 

■ Beef asd Fish. 

If the above discussion does not leave us on any solid ground as to the 
geog.apb.ca .Kts and phenomena of India, [he precise delimitation of area, 

fte “ v Cm rT f°° ma ' 50Ci *' a, ' d re% ““ C “ t0mS « H"-* h "one 

e moi e easy. Take, for instance, beef-eating, which has been described as the 
peculiar custom of the artists and artisans of th zmadhyadeka, or fish-eating which 

ac 5C B„lL S v', Sp “‘f d ’ ar “" riS,iC 0, “' e ”“ P1 ' I*™*** *£ 

tiact both m Vedic and subsequent Indian literature the slaughter of animals 
for food has been repeatedly mentioned. Principal P. T. Srinivas Iyengar 
wntes in his Life m Ancient India in the Age of the Mantra « • 

“ Horses (A.Y.vi. 71.1), bulls (R.V. i. 1C4. 43), buffaloes (R.V. 29. 7), rams (R.Y v 27 m 

ffiVTii as 221 ' , 1- Tf killUd 011 SlaUShfcer * beilches (RXx.8C.18), cooked iii caldrons 
(R. , ,ui. o3.22) and eaten. The eating of fishes and birds must have also prevailed.” 

Dr. R, Mitra also is strongly of opinion that beef-eating was universally 
allowed m ancient India and proves it by referring to Uttardma-chanta 
Smiths, Manusamhila , Asoka's edicts, Mahabharata, Ramayana, Char aka 
Susrtita , Kalpa and Gnhyct Sutras. 9 

„ . l A f^ fiyaUa empliatiUalIy ordains that 110 madhuparka should be celebrated without 
flesh ?).-’ The author of the Mro.sinhUja Prayoya-parijdta has copied vSatim 

Aswalayanas ruie about the necessity of eating beef at the Madhuparka ceremony but 

qualified it by a quotation Irom Adityapumna which says that in the present kali w h,„ 
madhuparka should be celebrated without slaughtering a cow. The quotation haf been 
given at length by Parasara, Hemadri and other compilers.” “ The BrihannaradS 
Purina follows the above very closely," 

Both the Upa-purdnas are, according to Dr. Mitra, not above eleven or 
twelve hundred years old. The author of the Nirnayasmd.hu argues • 

“ The slaughter of large bulls and large sheep for Brahmans versed in’the, Vedas 
though duly ordained, should not be done, being detested by the public.” ’ 



Mit u ra, l explanati0nl 0f Prohibition of beef-eating lies in the ft- 

The lines 
confined within a t 
desa must have been 

who lived jr 

traditions brought 
should 


in SukranJti, therefore, referring to 
certain class of people in certain i 
written by a person, if Dr. M 
in an environment that had long been dis 
~ t on by the ascendancy of Buddh 

mean the !and that forsook these humanitar 

p arts had become caiious to them. Eastern Indi, 
with Hiouen Tsang’s travels was the land that re 
earl.er and more powerfully than other parts of In. 
that the author of the lines referred to was writing 
India about the Central India as described in the 
was thinking of beef and fish as food. 

MahSmahop&dhy&ya Haraprasad Sastri, in his i 
Nath Vasu’s Buddhism, thus bears tesl 

buddhism m Eastern India s 

^ “ YuanChuang tells us that there were ten thousau 

thousand Bhitehus in Bengal. To support this vast me 
millions of lay families were required, and they would be 
three-fourths of the . population of Bengal were Buddhist. 
Yuan Chuang, the original five progenitors of the present I 
m Bengal came from Kanoj. Their religion' was not a nr 
of the twelfth century BalMta Sen took a census of the dese 
aud he found only eight hundred families in all. Thev Hva 
made to them by the Rajas. * * * But they rarely interfere 
The masses were almost entirely left in the hands of t 
unmarried. * * * The monasteries of N&landa, Yikramasilft, 3 
the best seminaries for the diffusion of Buddhistic learnin- 
was from these monasteries that Tibet, Burma, Ceylon' 

Buddhist preachers and Buddhist authors and translators 

there were the following forms of religion in Bengal and in i 
' Brahminism. 14 was followed by S00 families of R* 
and abont a hundred families of other Brahmins, the desce 
came from the west and those o f lower classes who served tl 

1 Indo-Aryans, Vol.II, pp. 854^88^ ~ ~~~ — 

• See contributions of Mahdmahopfidhyaya Harapr a . 

m8 Tnal°T7-°! Benga1 ’ *° ^ 1895 ’ an< f Proceedings o' 
1808. Pandit Sastri has explained “ how the relink !, r • , 

such splendour from 600 B.O.tol200 A . D<’ 

continued to exist there in new name , under the 

latter aspect of e 

.. . - . ! . ue questl0tt lla s been discussed h„ ivr- 



Tamluk. ‘ 18 WaS f ° ll0Wed 011 tlle w esfc of the Ganges and especially i„ 

BuddMsfc Mtyf a ” a ' U ^ " religi ° U ° f the hi « her cla ^ Buddhist monks and higher class 

BuddL^r" ™ S Was the reIi Sion of the middle class man and the married 

'who had numerous followers amongst 

and some among the 1 lo^r cIaM^lhnZisfa! f ° n ° WerS below the niidf Be-class Buddhists 

it was a subsidiary form of 1 worship Tmo^thot 1 bUt ^ hisher oIasses 

8 Th« iri, . . W ° rSillp > amon S th0 lower it was the chief form. 

love a ;,!::fi“f yaDa : ..... 


still extant forms of that cult in the hill-tracts oVor£T ^ InMy S “ ° f 

:;r d ^ stz 17::^: r — ^ ~ ^ir: 
“ Pandit pubiished ^ *■ 

Ben & ah passages occurring in the Sanskrit works of ioth-n 
Charya charyavimschaya of Kami Bhatta, discovered by the S 
the Lay of Mtaikcband published in the Journal of the Asiatic 
( onging according to Grierson, to the i 4 th, but according to Sen to i ith , 
cent -)' (5) the folk-songs about Govinda Chandra ° ’ 2t 1 

(6) the agricultural maxims of Khand 
which must be considerably an 

Another scholarly and highly 
which throws a f ' 
formation by which i" 
by, Hinduism is thehistor, 

Bengal, by Mr. Haridasa Palit 
Malda. 
socio-i 


rana 

(2) the 
™ (3) the 

astri in Nepal, {4) 
Society of Bengal 


compiled by a rustic poet, 
and (7) astrological lore of Data, both of 
tenor to Mdnikch&nd. 

. - - ot % lna l Bengali publication of recent times 

flood of light on Med«.,l Buddhism and the processes of 

, "' erSe .'“ t0 , * nd »“ replaced or considerably eclipsed 

' 7 oflt T'f 3 “T f ' S ' iVa ' ° f peopl,! in N °" h 

* the District Council of National 

ihis work may be looked upon more or less as a commit ’ 

eligious life of Eastern India The researches P „ t ? d hlstor ^ of 
than supplying new data corroborating the hypothesis of^ett'i; 

and West Bengal (called Farendm and HCidha) as well as Orissa f! , “ g iu Notbh 

present author for his forthcoming work, ‘‘Studies in Hindu f 7° ^ by tie 

■■Wogicl." A ... ehap to5 ml ~ 

(Hardwar), The Modern World (Madras), and Thtt anil 1 i a ^ le * e( ^ ic Magazine 



that the worship of Siva by the orthodox Hindus of to-day with such peculiar 
constitutional, doctrinal and devotional features as are associated with the 
Gambkird, Gajana and other ceremonies, is nothing different from, but really a 
descendant or another form of, the worship of Dharma, the mediaeval Buddha 
popularised by Ramai Pandit, and that the whole laboratory of Buddhalogy 
and paraphernalia of Buddhistic ceremonialism s have been utilised by and 
transformed into the modern socio-religious institutions of the Hindus. Modern 
Saiva-cum-Saktaism is thus traced by the author through the Yoga-Tantric 
phase of Mahayana-cum-Brahmanism back to the Vedic period of the simple 
worship of Rudra, Rudra-agnis, &c. 

That Buddhism was decaying in Central and Southern India, while it 
flourished vigorously m Bihar and Bengal, would be evident from the following 
extracts frofn Mr. Vincent Smith’s Early History of India : 

r , e ff° n againSt Bl,ddhism had hegnn at a time considerably 
travels (405 " 11A - and indiau B “ ddhiS “ — * 

“Buddhism was visibly waning in the days of Harsha and Houen Tsaug * * * It had 
certainly lost its dominant position in the Gangetic plain which it had once held. * * * 
The sacrificial form of the Hindu religion received special attention. * * * Buddhism as 
a popular religion in Bihar, its last 'abode in Upper India* smif.h 



^T aS ; cu ™actthatit should be regarded as exclusively 
the practice of the female sex of a particular country cannot be satisfactor y 
explained in the present state of our knowledge regarding the social life of 
ancient and medieval India. Sukra may, therefore, be taken at his word when 
he mentions the north as the locality of the custom. And there is no 
objection to referring this north to the northern division of Hiouen Tsang. 

I he same arguments apply to the non-observance of menstruation as 
ceremonially unclean, and yield the same conclusions about its locality. 

Unchastity. 

The unchastity of women 1 has been referred to 
other Hindu literature, 
in which it is particularly connived 
characteristic of the 

it is worth. Aud in the absence of j ' ' 
madhyadesa may be taken to be the Central India of 


several times in Vedic and 
But it is not easy to locate it somewhere as the area 
at. Sukra ? s statement that it is the 
women of Madhyadesa may, therefore, be taken ' for what 
positive evidences for or against, this 
-- -■ the Chinese pilgrim. 

East Indian locale of Sukraniti. 

The study of the directions and divisions of India mentioned in the 
Sukraniti leads to a tentative hypothesis as to the home of the authors of the 
Sukia cycle. We have to fix upon a region, with ref erence to which the writer 
may simultaneously mention the north, west, centra! and south, as the quarters 
or divisions where certain customs and practices obtain which “deserve penance 9 
and punishment’’ in the normal region that sets the standard. 

No Southerner would regard a southern practice as out of the way aud be- 
yond the * norm.’ The same consideration applies to the westerner, northerner 
&c. The only region or quarter that has not been mentioned must therefore 
be the land of Sukra’s ‘ normal ’ social life, and this is the Eastern. 

The aigument from the ‘ abnormal’ practices leaves no doubt as to the 
normal region in which the treatise was composed. As to the spot also with 
reference to which the quarters of India and the positions of the regions are 
mentioned, there can be no difficulty. We may place it in Eastern India, if 
we suppose that north, west, centre aud south were being mentioned in ’the 
technical sense of the terms as used by Hiouen Tsang. The Easterner versed 
in technical terminology would mean by north not the Tibetan Himalayas 
but the Punjab and Kashmir, Himalayas, &c., by the west not the modern 
U. P. but Sindh, Rajputana, &c., by the central the regions marked out by 
Hiouen Tsang comprising U. P, Debar, C. P. of modern times, and by the south 
the whole of South India beyond the Narbada. The Madhya (centre) would 
thus always be the centre of India, the North always the North of India, the 
Ddksinatya or South the whole of Southern India. * 

Bat one might argue that, if the technical meaning of the terms be taken, 

there can be no objection to the author of the lines referred to being a southern- 
er also, say a Chola or an Andhra, belonging to any part of India, for he is 

1 Iyeng$r\s Life in Ancient India, pp. 67-^8, 2 Sukra IV v 99 
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y UbC ine tern,s 111 the same sense from all places. The objection 

is refuted by the other consideration about the normal and abnormal customs 
just discussed. I hus though the Southerner may call the man of the Punjab 
and Kashmir, &c., northerners in the special sense, and the other parts of India 
excluding Rajputana,. &c. on the west and Bengal, &c,on the east by the special 
name of Central India, and describe himself as a southerner in the technical 
sense given with reference to the whole of India (which is not likely) it is not 
at all probable that he would look upon the southerners, or his own countrymen 
as illustrating a social practice that is beyond the ‘norm.’ The same considera- 
tion goes against the author being a ‘north ’-man or a * Madhyadek’-man. 

This process of reasoning is adopted by George Buhler* to prove that 
Apastamba is a southerner. Thus, ‘‘Apastamba says (Dh. II, 7 , I7 r 7 ) tha t th e 
custom of pouring water in the hands of Brahmanas invited to a Sraddha 
prevails among the northerners, and he indicates thereby that he himself does 

r h e ' 0 "V o ; h ; ” orlh of ,ndii "«■<•«*>»»«• 

a ove stated facts which tend to show that the Apastambiyas were and 

should hi r t0 • T th *° f l0dia ’ the m0St P robable ^erpretation wldch 
hould be put on it is that Apastamba declares himself to be a southerner.” 

^ ^ ^ Other Lands, 

Whatever be the value of the hypothesis as to the author of Sukraniti 
being an Easterner, as understood by the Chinese pilgrims, and also by the 
n mns of the early Christian era, one thing is clear. The geographical know 
ledge displayed by Sukr4charyya is not confined to a particula^ area The 

.hTwholf ; C t!' aren0t , h0me - bred intellectual horizon 'covers 

the whole of India. They can think at once of the four quarters of the mother 

laud even though conventionally. This ha, been apparent from the discus ion 
m the preceding sub-section. cnscussion 

That they were cognisant of 'new men, strange faces, other minds' and 
dtd not thtuk exclusively of the local area that was the seel* of the,” activities 
wop d be mdicated by several passages in the Sukraniti, which mention 
though indefinitely, regions, religions and lan fyna.o-pc f 1 • f 


Sukra III, 596-597, 
Sukra III, 847. 




land enjoys happiness.” The prohibition of foreio 
exeept in the company of the husband, similarly ° 
of living in the home and the discomfort of life 
mentioned as factors which influence the so 
soldiers* is brought about by constant life ai: 
rule about ‘ travelling allowances ’ is another 
little ‘platoon.’ 

These refer 

worthy of note. Nor do they 
or knowledge or any extra-Indian 
indefinite hints about things that 


el 1 to Sudra females, 
to this. The comfort 
ork abroad have been 
. Thus alienation of 
in foreign lands.” The 
proof of experiences beyond the 

ences, however, do f„ rnlsh <ny geographica| informatio „ 

point to anything like an all-India sentiment 
experience. These are but vague and 
are not purely local. 

(c) Definite Names . 

It has been mentioned above that as som-r^c mf 
nation , NMsdstras are not very valuable. This is JfBciently^o/ne o“ 
e fact that only the following five names occur in Sukraniti, a work of 
.nes^ t SimhalaorCeylon, < a ) Gandaka, (3) Daksinatya, ( 4 ) Madhya- 



ZT t IUdia Cl871) - P- 432 Kushinagarj 
* tlle Llu, know Museum at the village < 

Ancient Geography , pp. 
is the modern Mahdnanthi flowing O 
Slfc6S ° f anoient Gauda and Pa, Kina, 

i IX, 17, 80-36, IX, 19, 87-91, fA, 23, 28-36 
and forms of the deities on M . 


recently discovered 
i«sia in the district of 


Calcutta, 1890). 
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dearif’' At b ihl° ? SS U f » n tabS the environs of Kusinagara, the scene of Buddha’s 
ruTn t LI h- Tr ““ TSan§ ’ S Visit the WalIs of K^inagara were in 
“liel'tntl T UU gh3m thG Sp0t Wll£re Buddha Gained NirvAna 
Cho a r dT W ?; S - ° f Aurudhwa - and t0 ^ west of the old channel of t 

was but:? i e°s r r Vatl (g0lden) dver ' ’ and “ *• -P* where his body 
channel of the H' tle noith-east of Anrudhwa and to the east of the old 
East «f ti r H J\ am ° r Ch ° ta Gandaka -” We m ust look for Vaisali to the 
following 'description'” 2 P ° SI ’ tion of the Gandaka ma ^ be ^vrcd from the 
joint districts fVaisan • 1 16 Ut “ 0St limit that can be assi g» ed to the 

r £ t ,s ° ot s °° miies iu ^ f ™“ 

r' j i , le Ganges on the south, and from the 

nZt r if W ' S ‘ ,0 “ ,e ““tanadi- on the east.” “According to 

narrow fr<T* C ° U ”‘ rj ° f ! he Vri j k was '°°i ( ™"> ««t to west and 
[racr of ,1 001 * ° ° u " This description corresponds exactly with the 
act of he country, lying between the Gandaka and Mahanadi rivers „h ch 
.s 300 miles in length and .oo miles in breadth.” 

Gandato S,“ “ “■‘/T' !' b ' d ° f the 
Hira^U, which mean, golden, n^ W so^hii* loTwi“ u l m “ < | 

Museum : “ The a 

by r-n The s4iasr4, “ 

god- may be performed bl« ”! “ ‘ S ° d ' “ d ‘ h<! W °" bi l> ° f a "T 

./AnZT/ZlTZl 0 ’". ““I FT 

or Dhawalagiri range “’ e ^ Ga,,daki 

Central Tibet, and ewer he 1 " S °” lhern b »“” <la 'T ° f 
source of the river is not f.l fmi SP °‘ Trlbeni Ghal - The 

Bharata and Pulalia The ten, Die of M a ^. lama ’ wh,eh was th = hermitage of 
the south ofSalagrama Hence the r “^ “ N4ra >’ a “ a > « on 

yani (Braln imvohmUa Puri m) .~ “ al “ Sala * rlmi a '«i N«r»- 
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, ! n The 0r & ml Inhabitants of India' by Mr. Gustav Oppert we have a 
long dissertation on the Salagrama and the Gandaka-with all the literary and 

1‘lfcZL Twilr, 7 0d " ed „" th tbem - •" Puri m Gandaki 

expresses a wish to become the mother of Visnu, and the same desire is 
mentioned in the Lakshmi Ndrdyana Samvdda. The Padnia Parana contains a 
s ory according to which Indra sent the nymph Manjuvacto disturb the penance 

!l f t^dT §e , edaS,raSj Wh ° Cursed her that she might become a river, but kindly 
aJteied his decision in so far that she would become the holy river Gandaki 
in which Vispu would be re-born as the Salagrama stone. 

iii. DaJcsindtya, 

Daksinatya* has been mentioned in Sukraniti as the land where Brah 
mans marry maternal uncles’ daughters. This has been discussed previously 
in connexion with the directions and divisions of India. It may be mentioned 
here that the term does not describe any one portion of India south of the 
Vindhyas, eg the Bombay Deccan and the Madras Deccan, but the whole 
peninsula, and comprises all the nine separate kingdoms, exclusive of Ceylon 
included m Houen Tsang’s Southern India, *>., “the whole of the peninsula to 
the south of the lapti and Mah&nadi rivers, from Nasik on the west, to Ganjam 
on the east.” What is now known as the Deccan plateau or at any rate the 
Bombay section of the Deccan, had in Houen Tsang’s time, the social 
name of Maharastta and could not be described by the term Ddksindtya 
Mahardstra 1 2 3 was only one of the kingdoms of the Ddksindtya or Southern 
Ind.a as described by Houen Tsang, and lay to the south-west of Harsa- 

vardhana’s empire, as Ganjam to the south-east. ' 

The following lines from the third section of the Early History of the 
Deccan by Sir Ramkrishna Gopai Bhandarkar prove the antiquity" of the 

word Maharastra as a separate name for a particular region of peninsular 
India : — : 

“ Whether the name Maharattha or Maharashtra had come into use in the time 
of Asoka does not appear clear from this, but that it was used in the early centuries 
of the Christian era admits of little doubt. In some inscriptions in the eave-temnies 
at Bhaja, Bedsa and Kftrli which are to be referred to the second century, the male 

donors are called Mabarathi and the female Maharathini Of the old Prakrits the 

principal one was called Maharashtri because we are told it was the language of Maha- 

Varahfimihira also, who lived in the beginning of the sixth century, speaks 
of Maharashtra as a southern country; ’ y P. airs 

In explaining the etymology of the word “ Dekkan ” and its denotation 
the same authority says : ’ 

“ Wie word ^ekklian represents the vernacular pronunciation of the Sanskrit word 
Bakshiua meaning ‘Southern’ used to designate the portion of the Indian peninsula 
lying to the south of the Narmada. The name more usually met with in Sanskrit works 
and elsewhere is Dabshinapatha or “ the southern region.” That this name was in 

1 Pp. 337-59 (Archibald Constable and Co., London, 1893), ~~ ~ ' — ~ 

2 Sukra IV, v, 94. ; 

3 Cunningham’s Ancient Geography , p, 14. 




i 



ordinary use in ancient times is shown by the fact that the author of the Perip 
that portion of the country Dakshinabades. * * * Dahshinapatha or Dakshina 
name of the whole peninsula south of the Narmada. Among the countries enu 
in the Markandeya, VSyu, and Matsya Puranas as comprised in BakshinSpatha ar 
of the Cholas, Pandyas and Keralas, which were situated in the extreme south 
peninsula and correspond to the modern provinces of Tanjor, Madura and Malabar. 

Daksinatya is 

notion seems to be, in which sense Sir Bhandari 
ed Early History. A historical account of peninsular India or 
has been written from 


therefore not identical with MaharSstra, as the popular 

ar has taken it for his celebrat- 
the Daksipatya 

original sources by Mr. Aiyangar in Ancient India, 1 from 
which the following is quoted . ■' ■ 7 .■■■■ : . .'Iff , 

“ When Yu wan Chwang (Hinen Tsang) travelled through the country in A.D. 640 
we find India marked out into three clearly defined political divisions. Harshavar- 

dhana ruling over Hindusthan to the frontiers of Assam; Pulikesin II of the Malm- 

rdshtra at Badami with his yonnger brother at Rajamahendri ; and Narasimhavaman 
Pallava at Kanchi.” “ These two dynasties (ChSlukya and Pallava) with their capitals 
respectively at Kanchi and Badami (near Bijapur) continued the struggle for empire 
and were seen fighting constantly on the Tungabhadra-Krishna frontier.” 

iv. Madhyadesa, 

The probable site of Madhyadesa also has been discussed in connection 
with the directions and divisions of India. I have taken it in the technical 
sense of the term as understood in Houen Tsang’s time. “ It extended from 
the Sutlej to the head of the Gangetic Delta and from the Himalaya mountains 
to the Narbada and Mahanadi rivers. It comprised all the richest and most 
populous districts of India with the single exception of the Gangetic Delta or 
Bengal proper. Of the seventy" separate states of India that existed in the 
seventh century, no less than thirty-seven, or more than one-half, belonged 
to central India.” Manu SamhitS, however, defines Madhyadesa to be the land 
between the Saraswati (that loses itself in the sands) on the west and Allaha- 
bad on the east, and between the Himalayas on the north and the Vindhyas 
on the south. The tract is thus smaller in extent than Houen Tsang’s area 
But, as previously explained, it is difficult at present to specify the region 
meant by the authors of the Sukra cycle. It is clear, at any rate, that it cannot 
denote the land of aboriginal hill-tribes in the Central Ind 
simply because beef-eating, 
as some of the characteristics of 

.p V y : 1 : v, Kha$'a t 

Khaia denotes both country and race in 
mentioned as the country of an abnormal soci 
the widows of their brothers.” Khag'a is a 

~ 1 P. 2247437" " ‘ ' 

2 Cunningham's Ancient Geograpluj , 328. 1 
number actually described is eighty-two, from wh: 
true number of kingdoms is eighty. 

. * Sukra IV, v, 98. ■ 


ia of modern 

fish-eating and unchastity have been me! 
its people. 


text has “ seventy 
deducting Persia and 


” ; but the 
Ceylon, the 
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mentioned in Visnu Purana, Manu Samhita -n f „ . 

Stein’s Raj Taratigini throws considerable lHu'on ,r * T" 6 ” ***** ^ 

and Wes. (of Kashmir) .he adhcent hill P “ Pk: 

Their settlements extended as shown ho 8 ‘°” s were °««P«d by Khaias. 
in a wide semicircle from Kastvar in " lll ' lei0U3 P assa § es '> 'he Chronicle 
■he west. The hill state, of RaT, J ' , T “ ' h ' Vit "' a W 

hesi "u“r':::h h e d r d „i b /of K K a ar f,mi - 

TSe, tt r K f - -- 

below Kashmir and in the JZZLJ fc ? J" "" Vi “ S ‘ a 
that the Khakhas have until very recent tim “fo W ' . alread T ■» 
tation which their forefathers enioved CS Woltl " y maintained the repu- 

“ °"'” 8 '« "» P» ai ‘»» » -he most direct I"” f ‘ J' P S' tah™ ” 

From the tenth cenV; onw.Jd^.find th.Tefl “ *“!“*• 

independent rulers.” Houen Tsana does ■ ’ J a P u " as practically 

tribes he passed through. g ” S «* Save any account of the hill- 

It may £ "ZZiZ ITS f ^ ^ KWa - 

Narayana-Paia* discove/.d a, Ihug. p„ r \Z ding l 
Of medicines the sick, and food Uh i^‘ 

Section 3. 

General Aspect oj the Country . 

Hie physical features or relief of the countrv dearths./; , c l 

^rds ta — - - 

(a) Hills. 

the SukrI f 1S , a ” d ™°™ tai!ls weres °m e °f the fanhHar sights to the poets of 
ukta cycle would be evident from the simile which compares thestature 

fac, a ’;„a' th“ Wit 'V h K e ^ a mountain 5 as well as themtention ^'f ^he 

■eave this world ^ ™ ^ - <° 

perhaps to he regarded a, the storehouse of mine raulr d resi roes^ 

“ Tie tlt, zzt rz g defen ; as again8 ‘ fo,ei *" ag8ressia ” - x™ 

udn s et. mat the hilis should be made to serve the D nmn« „ f . 
i°r t he c a p i ta, situated in the piains is Car from the fofj “ s.^ZnTf 

* Stein’s Raj TarangUii, Vol. II, pp. 480, 488. ~ ~ ~ — 

2 Mitra’s Indo-Aryaris, Vol. II, pp. 267-74. Also Mann 10 44 The kw„ a 
been mentioned by Var&hamihira in Brihat Bnmhitd (6th Cent AD) ' 

» Snkra I, 2QW. < Sukra III, 372-74. ' ‘ Sukra I, 425-28 



Sukr&charyya : “The wall (of the Capital 
shrubs and have a system of well-built wind 
should have a pratiprdkdra or a second wall bu 
Among the various fortresses mentioned 
are giridurgas* or hill-forts which 
supplied with water. These forts 9 
military efficiency as presenting the s 
Thus "the fort that is 
hill-fort is the best.” 

It is not probable that the 
are mountainous or rocky in 
been the characteristic features 
as some of the objects with * 

Through travel the numerous 
men, hills/ etc. come within the 


:uy; snouid have many strong 
ows, and if a hill is not hard by,' 
t less than itself in height.” 
in Section vi of Chapter IV there 
are described as being on high level and well- 
are known to be the best of all in point of 
greatest amount of difficulties to enemies, 
protected by ditches only is the lowest of all. and the 


regions for which this Nit is, 
any special degree. The hills do i 
of the lands, though they have 
which people become familiar 
1 religious customs, materials, j 
cognisance of man.” 

(b) Rivers. 

The country of the poets of the Sukra cycle is nc 
it is also a land of rivers. The suggestion that the cap 
place that is bestirred by the movements of boats 9 i 
given ^ to rivers by Sukra in his description of an 
organisation. That the authors were very familiar 
evident from the political application that naturally 
m the matter of diplomatic relations. Thus in advisin 
powerful enemies Sukracharyya illustrates his 
the ‘cloud never moves against the 
never leave the downward 
here pressed into 
would be called 1 
the king to restrain passions and 
to Dharma , the author 
this, 41 as the rivers the ocean *” 7 
the humane rule that if a “ 
tions imposed upon him when 
should not be 
who can 
ravages of water 
the same adaptat; 

Rivers are 
which Sukr&ch 


iuuicates toe importance 
ideal economico-political 
with rivers would be 
suggested itself to them 
g rulet s to bow down to 
P oint the mention of the fact that 
current of the wind’ and that ‘the rivers® 

course.’ A common natural phenomenon has been 
> service to explain what in terms; A f rnr .j 
• f»vi» S along the h„e „ f ^ ~ ’ 

mp , tr t f C3S " S or ^minister Vyavahfiras according 
mentions that the subjects follow the king who does 

h j, ’ e ! 3Ct tmt Sukracl ^ryja has to lay down 
oun - own or dsiddha person 9 violates the Iimita- 
swimming a river, &c., 
punished) is also an evidence in point.’’ 
save somebody’s wealth from absolute' 
or deluge 9 , (from rivers, &c.) has ri< 

:ion of juristic ideas to the physical fe' 
no negligible features in the topi 
Sryya’s code has been designed. The 

\ f - ~^Sokral 
Sukra IV, vi, 8-9. « Sukra 1 

* Sukra IV, vi, 11 - 12 . 7 Sukra I 

Sukra HI, 262-63. 8 Sukra I 

’ Sukra IV, v, 601-2. 

Sukra III, 288-284, “ one should not trust the abodes 


or channels) of rivers, 



— uuy sni.it tneir beds was well-known / ' 

es ^heT th r"- erS armS ° r gSt ‘ nt0 a boa£ that 
,, £he famili arity of the authors with rivers 

the interests of the state’s commerce 

ightvays of water-traffic, as also the i 

tnunication must be removed. That 

rriers to intercourse, as nati 

> following advice : “ Bridge 

aould also be boats and water 

are to be povided with bridges.” 3 * 

have been mentioned in Sukranlti specia 
land-revenue, and the inferences that 
latural resources of the state do also 
sources of the country’s national wealth 
-gypt is the gift of the Nile 
‘ n g that the land; 
f soils. But rivers are not the sole 
'lands also e.g,, rains, tanks, 
uler is advised to make a distinctio 
the nature of the 
one-third, one-fourth, 
anais and wells, by rains and by 


And the advice 1 
- - — £ is likely to 
These are to be 
Means must be adopted 
impediments presented by 
rivers should not be allow- 
f they are, is sufficiently 
ould be constructed over 
conveyances for crossing the 


v m connexion with 
can be made from 
point to the import- 
. . The observation of 

is 10 the Hindu sage’s language 
3 are the ‘ daughters ’ of rivers, or rivers 

irrigators of lands, there 

wells, & c . In the assess- 
11 between land and 
source of water-supply. Thus “the 
or one-half from places which are 
y rivers respectively.” The 

in the fact that where rivers are 
■ , and hence the Government demand is 

, .s> so aware of the fact that, though rivers are 
es of irrigation in point of certainty, the moisture 
not copious, and do in fact yield the palm to clouds 

ffie d U ff ertain ’ K S ‘ Ve abUndant wa£er when they do 
he diffeience between rivers and clouds is like 

»-do men and sovereigns in the matter of riches. 

y suggests itself is expressed in the following 

ISS t ? % rain ' Water from clouds be 
f t : ? . So also the promotion of the people’s 

y o the king. Can this accrue from the wealth 


it would have been suffi 
well-acquainted with the 
Jlture and Public Finance, 
i plain intersected by ri 
and precipices. 


3 Sukra I, 35. 

Agriculture which is 
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(c) Seas, 

Coming now to the hydrosphere of Q„t, r . , . , 

the sea is a familiar sigh! with the poets of the We find that 

between the moon and the sea is too well t u ra c ycle. The connexion 
describing or defining the seven constituent !° 81 HindU poets - ln 

characterises the first element the S ° f a state Sukracharyva 

0^ the term the perso, ^ 

respected by the experienced and old people ! d ^ Pr ° Spenty of this w °rld, is 
(of the people) as the moon to the sea.- *""* P ' eaSUre to £he e Jes 

1 r WhiCh aPP£arSt0 very 

mantime navigation by boats, is very naturaHy" p « s * w*™ ^ v < the 

poet in describing the evils resultin/from the!,/ r ^ ,nt ° Service h ? th e 
we read that “if the king is no/a perfect P * ,fec . t,ons of th e ruler. Thus 
.~»b] e as a boat without the helmstj . “fa fe, , e 5". *« “>'» 

the king with a karnadhara 3 or helmsman nilm , Ihe coni P ari s°» of 
very suggestive. Nor is this all The - P g th e ‘ship of the state ’ is 
commerce is adequately recognised by the s/e//// f f Md 
P an they have framed for 'the site and structure 0 f th° J. 16 Sukni c ^ cle in the 
situated at a place which, like the ‘ citv of the le Capital city. It is to be 

-to be near, but yet distant from, the sea. J SCVen " ’ in ancient Italy, is 

Pliny ascribed much nf ; 

find Sukracharyya also suggesting tkaT^be ° fRome to this condition. VVe 
movements of boats up to the seas*/ ^ fbe capital is ^ ^ * •>>« 

both nvers and seas. Communication with u ' 8 “ t"’™ tl,<! « d ™ntages of 
as an mtegral factor of the state's commercial weal'h 7, , ' K0 e ,,iMd 

of the sovereign's political importance and di “ b ’ ... 1 .“ » element 

mg the destiny of an empire from sea tr> § £> * Ihe ambition of sway- 
by the ocean has always fired the enthusiasm T IV T?- ^ GncircIed 
as would be evident from even a superficial 111 S * , and statesmen 
well as the inscriptions 4 on copper nlato 'a " , UC ^ Sanskrit literature as 

of lands, & c, to worthy Scribing ^ 

Flatterers and sycophants as ^ ^ 

merits of their protectors never stop sh / iTrltreT ”'** ^ 

con p uered “:. en T h ^t, se ;r as £ 

1 Sukra I, 127-28. " _______ 0 I iavi ’ng ■ 

2 Sukra I, 129-30, ~~~~ — 

. ’ The mention of navihas, boatmen or sailors 

industries to be maintained by the Kino- ai Z -T , ° Mexion wit h the various craft* 
and seas in the topography of Sukraniti. ’ J ^ P ° iats to the importance o HreZ 
4 Sukra I, 425-28. ers 
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empire bounded only by the sea U n w „ • , . 

“ r ” a ' „ 0 , in urging the necessi of 

•e. u„ m rtl “ dab ' e m T°° ° f lheir ,h “ “ * “»=>■« spur To' their 

,osu r one ’ s 

-sL^Cier..^,^:;^::: naM “• 

n indirect knowledge of the sea and its inmates is suggested in the lines 
which advise people always to be humble and modest. Thus “the Jist Z 

one" should* 1, SUperior t0 all > 1 am rao, e learned than others,’ for 

l ll ’ l , 6 iS the animal Which devours the devourer of 

whales, Raghava is the devourer of that even, and there is the destroyer of 

aghava 1 he whale is certainly a sea-animal, and the mammoth fish Raghava 
is a monstrous marine creature celebrated in Hindu folk-lore. § “ 

Among the islands of the sea we have found that Sinhala or Ceylon has 
been mentioned definitely by name as the place where people can make 
ai ific.al pearls. References to islands are to be met with only in two other 
places in this treatise. 1'hus in describing the grades of rulers in the order of 
their revenue Sukracharyya mentions the highest as the S&rvabhauma » or the 
paramount sovereign to be the ruler whose income, calculated according to modern 
ndian monetary standards, would exceed Rs. 4 i6, 666, 666, and “to whom the 
earth with its seven islands is ever bound.” The second mention of islands is 
m connexion with the punishment of offenders. “ Persons who are wicked bv 
nature should be expelled from the commonwealth and bound and transported 

r»«:.e. rhe ° f ii,ands as “*• 

From the foregoing description of general physical features of the country 

as are suggested by casual references or “internal evidences,” it is not at I 

possible to make any definite inference as to the exact locale or surroundings in 
the midst of which Snkraniti might have been composed. The accounts are all 
of a very general character and cannot be traced to any special sets of 
geographical influences. It is, however, certain that the country does not 
present a dull monotony or uniformity of physical aspects, both in 'lithosphere 
and hydrosphere, F c c 

Section 4 . 

Climate and Soils , 

The same diversity and variety of natural facts and phenomena of the 
land of Sukracharyya would also be clear from an analysis of the other aspects 
of its physiography, e.g., its meteorology, geology and vegetation. 

I. Meteorology . 

Though Suhranlti is not a text-book of physical geography, the varied 
atmospherical and climatological conditions of the country familiar to the authors 


1 Sukra I, 197-198. 
’ Sukra I, 868-74. 


3 Sukra III, 446*447. 

4 Sukra IV, 215-216, 
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1 Sakra I, 141-143, 
*Sukra I, 41-42. 
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The Sun, 

The Sun has been already referred to as having something to do with 
Time in its capacity as a member of the Solar System. Its second character is 
that of a deity who gives light, whose attributes the king possesses. Its third 
character is that of one of the navagrahas, in which capacity it is to be propi- 
tiated by people by the use of the m&nikya ! or ruby, “which has red colour and 
the bright lustre of the Indragopa insect.” 

Besides these super- terrestrial references,, the mundane phenomena of the 
Sun as the “ dispeller of darkness” 8 and the source of heat have also been 
mentioned in Sukianiti. Among the general rules of life it is stated that one 
should not always look to the Sun (III, 61). Sukrflcharyya compares the 
companionship of wicked characters to the rays of the burning Sun : “One 
should abandon the company of bad men which is terrible like the desert 
scorched by the summer Sun, 1 2 3 frightening and inhospitable.” The Sun’s rays, 
however, are not all terrible, they are of varying degrees. So it is only towards 
enemies that the king should display his character of the “summer Sun ”* 

But towards his own people he should present the milder front of the “ SorW 
Sun.” 6 F B 

As to the division of time noted above it is mentioned that there are 
three systems of temporal measurements. “Time is divided according to three 
systems— -solar movement, 6 lunar movement (period from full moon to full 
moon, t.e., two fortnights) and according to Savana (period from morning to 
morning, t.e ., 24 hours).” These three 7 systems do not yield equal results 
the solar day being longer than the lunar; and so it is suggested that 
m making payments of wages one should always take the solar 8 time in aug- 
menting interest, the lunar time.” ' ‘ S 

The Moon . 

The Moon, also, like the sun, has three-fold characteristics : (1) those of 
a member of the solar system governing time, seasons, &c., (2) those of a deity 
who gives pleasure, whose attributes the king possesses, and (3) those of the 
apotheosised celestial being who has to be propitiated by people by the use of 
its favourite gem, viz., niuHa • "which is of red, yellow, white and sydma 
(greenish blue) colour.” 

In Sukraniti, the sun and the moon have been mentioned very often 
together and this not only with reference to the super-mundane affairs as 

1 s « kra IV > »- 84-92. « Sukra II, 586-67. 

2 Sukra I, 146. ° Sukra II, 788-789. 

8 Sura I, 325-26. 7 Sukra II, 789-7’JO. 

^ 4 Sukra II, 566-67 8 Sukra IV, ii 85. 

Prot Yoge.<a Chandra Ray has treated fclie subject very elaborately in his sckola 
work in Bengali on The Astronomy and Astronomers of the Hindus. 

*“ T “ deseriM “g feathers and hairy rings called bhramas on the horse’s body Sukra 
says that two such marks on the forehead with space between indicate good and are like 

t heSun and the Moon. (IT, vii, 206-207). 6 
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enemies. Again, as mentioned above, not only i 
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ture, generally, the moon plays an exceptic 
i of the Sukra cycle also have given ind 
composition. We meet with references to 
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yea o the people as the moon to the sea.” Then again 
7 7 dlvine P-* 0^ attributes of the sovereign SuX" 

ocre mTT"“ q .“ alitieS of ““ '%>» Otherwise, 

ocre As the moon’ does not shine well if deprived of „„ 

so the king does not flourish unless he has all the parts des< 
The moon is thus beautiful and splendid only when k is full 
eauties and beauties; so the beauty of the moon, when depriv 
Us parts, say a quarter or a half or even aeven-eighU . tZ 
Hie shape of the half moon is a beautiful sight to the poets of th< 
who have suggested that - the capital should have the beai^ful ,h 
moon’ or circle or square.” The moon in Indian literature is ,iot° 
ard of beauty, but is also a common object-lesson nf -a 
crown-prince is u to grow slowlv like the* • gI adual ff f *°wtl 
fortnight.” There is '„o.hn . v iL irH 0 "/ f ‘" C 
of the moon. If the w a ,i„g oflht ' “ P“‘» 

tfo itln 

‘Sukra I, 323-324. — — lntan 

3 The Astronomical knowledge of the n «t * *, S “ kra Ilf ’ 566 ' 587 - 
subsequent chapter. P efcs of the Sukra cycle will be d 

‘ Sukra I, 127-128. ’ Sukra I, 429-430. 

‘ Sukra I, 152 ’ Sukra H, 101. 
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In Indian Htera 
ous part. The poets 
partiality in their c 
over and above the 
as detailed above. ‘ 



princes and princesses, the waning or the gradual reduction 
out the dark fortnight supplies the stock-in-trade for compar 
away of wealth and property in charity. In the chapter 
morality for the people, Sukracharyya thus describes the i 
this world there is nothing more capable of subduing other 
simplicity. The moon 1 that has waned through gifts, when t 
though in the form of a curve.” Here we have both the bear 
the comparison of giving away with waning in the same line, 
moreover, that shape is only one of the elements in the beaut; 
other element is lustre. Sukracharyya mentions it when d& 
of war, e.g., the “ Ksuraprdnta which is high to the navel, ha 
the lustre* of the moon.” 

The Atmosphere. 

We have seen above that the ambition of paramount : 
was never restricted to the lithosphere and that in quest oi 
reach and govern the hydrosphere also. The glory of swayi 
phere is, likewise, another touchstone of monarchical sovereig 
poets it is a common device in extolling their heroes to ct 
skies, both literally and figuratively. The man or sove 


1 here ts another reference to the sky in Sukranlti, This 
with the adoption of proper policies and methods of work with i 
and foes. “ By appropriate means the terrestrial beings can so; 
and even the thunder can be pierced.” The efficacy of hur 
is here illustrated by allusion probably to the air-chariots o 
called Vimanas or Puspakarathas which have had a strong 
popular tradition. Such an air-chariot piercing the thunder, i.e 
the region of clouds, &c., and traversing the whole distance 


Sukra III, 432-433. 
Sukra IV, vii, 427. 


Sukra I, 301-302, 
Sukra IV, 50. 
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Sukra I, 573-574! 
Snkra 1, 106. 

Snkra IV, i, 122-123, 


1 Sukra IV, vii, 376-377, 
* Sukra I, 41-42. 


Sukra IV, ii, 227-229, 
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altrihiS fhaCpo“st S s e b r”,rr ti< : n ' d - a8 °” ° f ‘ he eight ^ 0ds -*«• 
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The Clouds, 
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the d,v,s,„„ of ttme into perio* orepochi The analogy b ‘ y f “'°” " 
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tbeohv ■ ° ! ,nle / en ' ra,,y ' indlcates ,he important place rains o oL •„ 

worff 7, eCOnOB ” C “" di ' i0nS ° f ,he Poof' ■■"»»* whom they lived The 
one at the time appointed for it is certain to produce good results Thus 
rams- m time g ve rise plenty, b „ t otherwise are highiy h Zt„, n 

India s the land of monsoons, where oeonlp - r ^ * * 

uncertainty and precarious,,*, of 

This observation of the author, therefore is certainlv fn he \* -i *!! IU1H * 
of the predominant features of the physical environment ^ tLTIT ‘T 
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by rivers respectively.” It has also been noticed above in connexion with 
rivers that, though rivers are certain when compared with rains, they cannot 
however yield the plenty that nature does. Thus “can the nourishment that 
is due to rain-water from clouds 1 * be derived from the water of rivers ?” 

There are two other references to clouds in Sukraniti, one is about their 
colour. The Mahdratna Indmnila which is Saturn’s favourite, has the “colour 
of black clouds .” 8 The other reference mentions them as the source or mother 
of pearls . 3 * I his will be discussed in a subsequent chapter. 

The Seasons* 

The foregoing accounts of the country of the poets of the Sukra cycle 
leave no doubt that, generally speaking, it is (i) a land of the powerful sun and 
(2) a land of rains. It is thus both hot and moist. 

It is a noteworthy fact that there is no reference to extreme cold 
throughout the whole treatise, though there often occurs the idea of extreme 
heat. All the six Indian seasons of two months each have been mentioned in 
the treatise; and their explanation has been given to be the influence of 
lempei ature hot and cold) and moisture (i.e. } dry and wet). S ukr&ch &ry y a 
divides Time in two ways; (1) Social or human, i.e , 9 historical, according 
to the events and movements in man’s social life, e.g the age of Asoka, the 
epoch of the Reformation, &c., and (2) Physical, according to (a) the seasons 
and (b) the rotations and revolutions in the solar system which bring in days, 
nights, months, years. We have already alluded to the influence of the 
41 movements, shape and nature of the planets” in connexion with the heavenly 
bodies. Here we shall point out the references in Sukraniti to the weather 
and seasons affecting the country’s climate as determined by heat 5 and cold 
as well as drought and moisture. 

The summer 6 which presents the sun scorching the desert has been 
already noticed ; and we have also found that the king should present the front 
of the summer sun 7 towards the enemies. The summer being a terribly hot 
season, Sukra’s advice to horsemen and jockeys of the Cavalry Department 
is that they should ride the horse 8 in the evening during that period, and to 
gardeners 9 that they should water the plants twice a day in the morning and 
evening. Again, as for the seasons of warfare, the t( summer 10 is the worst / 3 
In India the summer is technically known to be the period of two months from 
the middle of April to the middle of June, 

The rainy season extends from the middle of June, when the monsoon 
generally sets in to the middle of August, We have already noticed the 

1 Sukra V * U ~ 15 ' 3 Sukra IV, ii, 90. * Sukra IV, ii, 117-118. 

4 See the summary of K&lidasa’s Mtusa mhcira or ‘Cycle of Seasons’ in MacdonelFs 

History of Sans. Literature, p, 337. 

5 Sukra I» 41-42. * Sukra IV, vii, 266-207. 

0 Surka I, 325-826. 0 Sukra IV, iv, 105-106. 

7 Sukra II, 566-567, 10 Sukra IV, vii, 446-448, 
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snows The king has been advised to preserve in a store-house against future 
a amities such “grains as have not been attacked by poisons, fire or snows' 
(dews l) or eaten by worms and insects, &c.” 

„ . Tl,ere "y be a P resum ption that the summer being the principal season of 
the area wtthtn which the poet, ii«d ha, left it, influence upon their work 

incle 6 1 ^ W,ntet 7 here bein = on ’y one of the six seasons, and of no considerable 
clemency has been but scantily noticed and has had a very subsidiary effect 

Poets thought and life. If anything can be argued from the negative, 

it may be mentioned as we have had reasons to state above, that the country 
«inj 'season, "■ C,d<i “ " ' a “ d ^ .ummer and the 

The last Indian season is the Spring extending from the middle of Febru- 
ary to the middle of April. It is the season par excellence of Hindu poets the 
period of the hegemony of Madana, the Cupid of Hindu mythology. But the 
poe s of the Sukra cycle are too prosaic statesmen and diplomats to be swayed 
by the conventions of orthodox poetical style. In fact, the Whole work of Sukra- 

charyya bea.s throughout the character of a serious matter-of-fact treatise on 

the most momentous problems of human life ; and the authors have systemati- 
cally and consistently maintained their dignity by not indulging in a single 
superfluous epithet or unnecessary descriptions and digressions in the interest 
of rhetoric, word-painting or the like; though no doubt the arrangement is 
occasionally diffuse and inconsequential, as in the works of Adam Smith and 
Montesquieu Sukramh is the last work to be handled for specimens of literary 
grace or embellishments. This is unfortunately one of the many reasons wh id 
prevent . from being characterised as the work of a certain epoch of library 

history. Its style is that of solid scientific Sanskrit and cannot be easily 2 

eld ““.V h ^ cla * se3oford,liar y P°etry in Sanskrit literature. This wfl/be 
elaborately discussed in a subsequent chapter. 

. T | iere are fou ‘- references to the spring in Sukranlti. The first is that in 
which the king ,s advised to be like the spring-sun te neithe 1 ,1 

severe, in the treatment of his own people. 
the use of horses. As in the Heml/and 

both m the morning and evening in the spring season ' Thl,^ ? " 

describes it as a good season 5 for warfare, better than the rains andth/^^ 6 
but_ worse than the autumn, Hemanta and winter. The fourth mentionTfTe 
spring ,s in connexion with the watering of plants during this period This is 
advised to be done in the fifth part of the day, *>., i„ the afternoon. ' ; ' ' 

II. Geology. 

As could be inferred from the accounts given above, the country of Sukra 
chaiyya is mainly agricultural. From the diverse references to the nrr * 

of the people it would be apparent that the soil is one which is fit for^T™ 
and agricl,„re. And fro- the fra,,,,,, of * 


Sukra IV, iii, 56-5Y, 


Sukra IV, iv, 105-166. 



~; t 7‘r & ' 8nS ° 7 nii luxuriant vegetable growth, also, one « 
the q t Ct ’7 t ,° f t ie eanh 13 made Up ofdam P alluvial soil 
‘ pnt ! y £ know ° f other re §P™s Asides these fertil 
menhon^ deserts scorched by the summer sun, as we have 

Among fortresses 1 there are those in deserts also, and these ar 

il l 3re . SUrr ° Unded 011 a!l ^des by ditches only. Th 
barren and rocky soils from which, according to the huraa 

as ontslf; the king should realise only one-sixth as Cover 

“uneven- J° 7 i *** ,aad8 im S ated by rivers. £ 

rather refraf f ^ ^ * nd advises the horsemen to take s F 

ather refrain from, using those regions. It is not clear h 

Z2 \ y ’ iMds be a refer.”! 

“holLe. W ° ft '“ i0 P,ai “ S ' “ *» bill, tracts wl 

underi™od e ” t nL 0 , f t, SUt 'T l ' a ' 7 ' ya COntili “ several reference, 
f „l«! M ""7 „ ■?.' ear,h car ™> b. Us womb precious metal. 

Place idea in Hindu hterature. Possession of wealth is i„ f ■ f 

'«*£ T w ‘ o h “ p ' t 7 ' 


Flora and Fauna. 

We have found the country described in Sukr 

and physical features. Its wealth of mint 

at in the last section. Nor is the land poor 

:DS - Fhe P° ets of ‘be Sukra Cycle have n, 

iarv or aDd •r hrUbS ° F Wfth bi, ds - fi shes an< 
»ary or auxiliary capacity, as beari()g ( 

1 Sukra IV, vi, 2, 11-12. ~ ~~ 7T~ 

2 Sukra IV, ii, 230. 4 

m . ‘ Su ^a II, 211-212, 671-672 • TV n”. 

These and allied subjects have been dealt 4, t h \ 
?? Chandra Ray and D, Rauidas Sen as Tel J 
vulture m some of its secular aspects, The History of 

Sukra IV, vii, 400-401 
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in theT-eatis'e of f 'T ' iVi ” g ^ h * V ' "* 

a good deal of knowledge about the habits habit TV w a , Uth ° rs have d,s P!ayed 
or external characteristics of the ptits at ^ f °°, d ' dlseas f aad structure 
which they are nut h - ^ ^ animals, as well as the uses to 

icn they ate put by man for the furtherance of his ends of life w* n .. 

propose .o give oniy ,he names of the p,an.s and aninmis „£££ 

i. Plants. 

shout'd "b 0 ' S,h ^ U I-a^«Ts™haV = oL^ryi I ^wto<JrnTLa^^^^^ T te”°cf M 

endowed whh^'od supJlfe'sTf grl ^ Tl “ ?“ Shral>s “ d p,a "^ s 
grasses and woods There is t T “ haP f y pr0 ' ided Wi,h resources in 
should have many strong shrubs 3 f JUnC ‘°" tha£ the waJI of the capital city 
commonwealth ,ike - s.mdy vagaho^^e'p^p””^ ^ ^ ““ 
though they are capable of collecting wood and masses "« M u 7™ 
grasses and woods 5 have to pay revenue to the f t \ M “ Wh ° Collect 
one-fifth, one-seventh, one-tenth, or one-twentieth. 3 6 *° * ° f 0ne ‘ third > 

figuratively in connexion wth^hTmoral Trainitg^f 

forest 7 * * 10 11 12 of six yo Janas (i.e., forty-eight miles) the best „f? Ver . elsn * “ In a 

ZTZfiJ"- mid< " C ’ U ’ E “ d LllTZrn "s 

the Forest-Admin.stranon of the State has provision for roJl S ° 

woody lands. Forests- are riel, in wild games which are to be kil "d 7'? 

,n them hunting excursions that should be regular features „r ,h , J T 

forests are administered by a special officer- well up in aori fi..,;",, ' J' 

culture, as we should say i„ modem times. Solidary foms7 3^1.7 
frequented or even visited by people This is n r Z d ‘ be 

morality. The man who has a bad wife or who has to 1^^!™ 1^ 
advised to “prefer life in a forest.” >° Forests are the n i a , baS been 
should be planted. Among forest-produce there is the 

Creepers have been mentioned only once “Pandits f om „i , 

do not flourish without resting grounds.” The causes of th^d” CI " eepersU * 
flowers 1 - and fruits are known to the superintendent of o.ri ° f 

Jflce a Of the sikty-ffiur or a rts are 4^^^ 


1 Sukra I, 85-86. 

*’ Sukra I, 425-428. 

* Sukra I, 478-470. 

d Sukra IV, i, 209-210. 
s Sukra IV, ii, 287-238. 

* Sukra 1, 193-194, 


7 Sukra I, 528-529. 

s Sukra I, 665-666. 

“ Sukra, II, 317-319. 

10 Sukra III, 576-577. 

11 Sukra I, 767. 

12 Sukra II, 317-310, 
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of plants, the use of preparations from sugar-canes 1 and the knowledge of the 

mixtures of metals and medicinal plants. Every root is supposed to have 
medicinal properties (II, 254-255), 

Sukracharyya has divided trees into two classes, domestic and wild and 
enumerated them in Section iv of Chapter IV. Besides these trees seven! 
p ants have been mentioned in Sukraniti, by name, which are being enumerated 

m°r IV - ' 90 ). 10.00 (1, 

(111,619-620), betels (IV, m, 19S), paddy, tila, m&sa, mudga, yava (IV, iv, 107-10S) 
peas, IV, vn, 285-286), cotton (IV, vii, 356-357), arka, snuhi, wheat (IV vii’ 
432-33) and garlic (IV, vii, 400-404). 1 ’ ’ 

A careful study of the “habitats ” or “ Distribution ” of these trees plants 
and shrubs is hkely to be of considerable help in determining the geography of 
the locality which produced the Sukraniti. This will be done in a subsequent 

AaTthl It ° f Plant ‘ Ge ° graphy with this ob J'ect is more important 

hanthatofthe istnbution of minerals. For minerals, as commercial mer 

chandise, may be transported easily from the localities which produce them 

whereas p ants are more or less stationary commodities which tell their own 
tale as to the soils, surroundings, etc, 

VI 2 , Animals. 

Facts of Zoogeography also, like those of Botanical Geography, can be 
geaned fiom passages in Sukraniti. But the enumeration of the animals 
referred to m it, though no doubt it may point, to a certain ex nt to U e 
physical environment of the authors’ lives, is less important in this respect than 

used °ii P H ntS A SmCe C °T° n d0meSti ° animaIs ' *£•> birds - etc - as well as those 
used the Army may be brought from a distance as marketable commodities 

In the work wi he U ° n ’ t0g6ther with the knowledge °f. Zoology displayed 
we ,17 ’ 7 3t SOme len S t b in a forthcoming chanter, fiere 

aT idea 7 T,f various animals mentioned In the work to gi ! 

an idea of the divers.ty of the lower creatures that has left its impress on the 

work of the authors of the Sukra Cycle. P S 0n £ le 

Snakes and tigers have been often mentioned, and in various connwime 
Among the wild animals or “big games ” of the forest we find lions 3 and bears » 
The domest.c animals are many, e.g., cows, buffaloes, goats, cats, dogs sheen 
deei. The aquatic animals are the fishes, cowries (II, 712-713) conches (II 7 ’ 
403), whales,* RSghava, 1 crocodiles, tortoise (1, 53 1), ouster she! s^ ’ it 
Animal-corps consists of the horse, the elephant, bulls and camels Amf 
birds we have the cuckoo (I, 337-338), the peacock,* the drake (I ,7 ^t ? 
cock (I, 654-657), the parrot (II, 300-2), the craned 6 u 6 ^) n* ■ ' : ' 37 ' 33 ^’ 
the partridge, the hawk (II, 300-2,) and the ch&sha (IV fi ’s 7) feddes" thelc’ 
there are monkeys (I, 654-657), boars,’ ants (III, „. J) worm * U l-tt’ 
flies (III, 33 - 34 ), bees (III, 3 3-34) and rats (I. 6s^-6i;7h ' ’ ’ ll 


1 Sukra IY, vii, 144-147. 

2 Sukra IV, i, 48-49 ; IV, iv, 331-834 ; II, 85-37. 
* Sukra IV, vii, 880. 

1 Sukra III, 262-268. 


1 Sukra III, 446-447. 

Sukra IV, ii, 117-118. 

’ Sukra I, 885-88; 1,665-66#, 
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CHAPTER III. 

THE DATA OF ANCIENT INDIAN ETHNOLOGY. 

Section 

Sukraniti as a source of Ethnological Information . 

Having briefly surveyed the plants and lower animals in the preceding 
sections it now remains to point out the races or tribes of men mentioned in 
Suit anlt i to complete the picture of Bio-geography that may be deduced from 
it. But the poets of the Sukra Cycle are very chary of any positive informa- 
tion regai ding the various nationalities that lived in their time. Sukraniti is the 
last woik in which one should search for ethnographical details about ancient 
India, We have seen also how poor the work is as a manual of ancient and 
mediaeval Indian geographical names. This is all the more striking, since the 
work being purely socio-economic and socio-political is expected to be rich 
specially in the names of kingdoms, peoples, princes and cities. But as the 
matter stands, the authors fight shy of individual .names and deal only with 
generalities, fhat^the country was a land of diverse races, creeds and tongues 
as well as of diverse plants, animals, minerals and natural features is evident 
from the i eferences to 14 other lands and peoples,*’ strange countries,” ^coun- 
tries and languages,” we have already discussed, as well as from the mention 
of the writing of the characters of the various languages as one of the sixty- 
fotn katas or arts. We have already noticed also that among the benefits of 
travel has been mentioned the pleasure of knowing the numerous religious 
customs, materials, races of men, 1 hills, etc. The caste divisions with their 
intei mixtures and customs (both domestic and social) which the Sukra authors 
have described in detail will form the subject of a separate chapter. The in- 
tei mixtut e*, 3 and antyajas that have been mentioned in the section on the arts 
and sciences refer to the castes and will be treated along with them. Here we 

propose to survey the few details about the races of men mentioned in the 
treatise. 


Section 2. 

The Races. 

, The following are the tribes mentioned in Sukraniti-. (r) Yavanas ( 2 ) 
Khasas, (3) Mlechchas, (4) Purvadevas or Asuras, (5) Raksasas, (6) PisSchas 
(7) Kiratas, (8) Aryas. 9 

Yavanas m 

We have seen in a previous chapter that Yavanas, according to Sukraniti 
ave all the four castes mixed 3 together. They recognise authority other 
than that of the Vedas and live in the north and west, their sdstras have been 


1 Sukra III, 262-263. 

1 


1 Sukra IV, Hi, 22 - 23 , 


3 Sukra IV, iv, 74-77. 
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framed for their welfare by their own masters. But the rules that are followed 
for o,d, nary purposes are the same in the two cases.” The purport is that 
Yavanas differ from the children of the soil only in religion, but in matte.’s of 
busings, politics and the like there is no difference. The poets of the SukJ 
ycle have mentioned Yavanamata or Yavanism as one of the thirty-two vidyds 
f ancbes of learning. It is that philosophy which “ recognises God as the 
invisible Creator of the Universe and recognises virtue and vice without refer- 
ence to Srutt and \Smriti, and which believes 1 that Sruli contains a separate 
religious system.” It is thus the non-Vedic creed, or speaking generally an 

alien or non-national faith. ° a y ’ an 

Khavas. 

are a W * *JT ‘ hat the Kha * aS have been mentioned only once They 

Kashmir P Th V ' ng m m0Unt , ainOUS tiaCtS t0 the S0Uth and west ^ the 'vale of 
Kashmir. They are a people “ who marry the widows of their brothers.”* 

M leclichas. 

Sukracharyya refers to Mlechchas five times. ” Those who have deserted 
practising their own duties, who are unkind and troublesome to others and 
who are very excitable, envious and foolish are Mlechchas.” 3 The term has 
een used here metaphorically to connote certain undesirable, barbarous or 

oolitictll' 3 ratl 7 T' 1 den ° te 3 raCe ° r tdbe of me " ethnologically or 

m Ta \ CVen S ° C1 y Sti " Ct from the rull " n § or predominant people 
e nd the term used m its literal sense as the name of a distinct race caste or 

class of men in the following lines which describe the qualifications of persons 
from among whom recruits are to be drawn for the army as ” officers ” and 
men. Those who are well up in Niiisdslras the r , and 

tions, manipulations ofbattle array and the art of managemeZ^nTdiZpline 
who are not too young but of middle age, who are brave self-controlled W ’ 

bodied, always mindful of their own duties, devoted to their master* A 
of enemies should be made commanders and soldiers whetherVhevVe sJdtw 
or Ksatriyas, Vaisyas or descended from Mlechchas.”- These lines evH ^’ 
only the Brahmanas of the predominant or the Aryan nee re exciude * 
system of castes and stages, and allow all the other three castes toT' enffsted" 
in the ai my. 1 hey, however, mention a fourth class of men wh \ n 

enrolled. They are evidently beyond „,e p,“ of HZt™? r 'f'T 
stagism and certainly form a social polity by themselves. ' Caste-and- 

This literal sense, however, is not observed, in the following lines « The 
k,„g who does not punish .be false-speaking sp, becomes the dei.royer of Ae 

people s pei sons and properties and is called Mlechchha ” 6 Here It • 
equivalent to an abuse or condemnation Th« r , ' * Here it is 

the Mlechchas is in the lite a, Zt oi a ,ace T * 

Laws of Property. ^seofa.ace. This ,s m connexion with the 


1 Sukra IV, iii, 124-126. 
* Silkra IV, v, 98, 


Sukra I, 675-676, 


1 Sukra I, 87-88. 

' Sukra II, 276-280 
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. _ “ I" the Sastras sources of income as well as the castes are known to be 

various, and that Dharma of the Sastras always binds even the Mlechchas.” 1 
According to the injunctions of Sukracharyya the Mlechchas also must abide 

by the regulations regarding title to property which are obeyed by the Brah- 

manas, Ksatriyas, Vaisyas and Sudras, i.e., the four castes of the Arya race. 
If the Mlechchas or whom the Greeks would have called “Barbarians,” do not 
respect these laws, the community would be jeopardised, as is implied in the 
next line. “ For the preservation of the community these have been fixed by 
previous sages.” This is exactly what has been said about Yavanas* who, 
following their own apostles in matters of faith, must respect the civic laws' of 
the state in which they live. The poets of the Sukra Cycle have displayed a 
pi e-eminently modern conception by thus allowing freedom of religious con- 
victions and practices but compelling obedience to one and the same system of 
non-religious laws throughout the realm. On the one hand, religious neutrality 
or toleration which implies a diversity of creeds, and on the other, uniformity 
or unity in economic, political and other secular interests,— these are the 
notions of the statesmen of the Sukra Cycle in the passages regarding the 
Yavanas as well as Mlechchas. 

The liteiai sense of the term is to be noticed in the following lines where 
Mlechchas have been taken almost as a fifth caste or, at any rate, representing 
a class of men who do not fall within the fold of the four castes : « Not by birth 
are the Brahmana, Ksatriya, Vaigya, Sudra and Mlechcha 3 separated, but 
by virtues and works.” Here, again, we have a very rationalistic interpretation 
of the Caste System, and this leads in the following lines to the use of the 
words, Brahmatja, Ksatriya, See., almost in the metaphorical sense. 

The Demi-gods. 

Purvadevas 1 or Asuras are the disciples of the sage SukrSctaryya. It is 
in the lectures of this Professor to his pupils that the present manual of socio- 
political science is said to have had its birth. The works of Plato and 
Aristotle in ancient Hellas had similar origins in the lectures to their pupils 
at the schools of the Academy and the Lyceum. F 

Vatapi is a king of the Asuras 8 mentioned by Sukracharyya to have been 
ruined through folly. Asuras have been mentioned as wicked beings or demons 
who attend the divine beings, the gods in the religious rites which are celebrated 
for them. They are in fact demigods, and their images have to be constructed 
along with those of the benign gods who destroy them. Sukra enjoins that 
“the images of Pisachas and Asuras 6 are to be always sixteen talas { 12 angulas 
make 1 tala). Hirapyakasipu, Vritra, Hirapyaksa, Ravana, Kumbhakarna 
Namuchi, Nisumbha, Sumbha, Mahisasura, Raktavija- these are to be sixteen 
ialas in height.” These are extraordinary dimensions, considering that the 
ordinary images of gods are to be not more than seven, eight, nine or ten talas 

1 Sukra I V, v, 585*587. ~ 4 Sukra I ? : : " " MU j 

% Snkra Iy » iv, 76-77. » Sukra I, 287-290, 

8 Sukra I, 75-76, 77-88. * Sukra IY, iv, 179-182. 
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(or feet), and the normal is always the "seven-tala type for Kali Yuga, It is 
clear that Asuras here do not denote a race of human beings, but a class of 
demi-gods or supernatural creatures— the Titans of Hindu Mythology. 

Raksasas are likewise a race of Titans, the enemies or rather rivals of 
gods, and have been mentioned in Sukranlli not so much as human beings as 
mythical giants. But as in the case of Asuras one of their kings has been 
mentioned along with other Pauranika kings and Rishis as instances of failure 
through vices. We read that “Raksasa 1 Paulastya was ruined through 
vanity.” About the images of these Raksasas we are told that “ they are to be 
ten talas? These images like those of the Asuras, Pisftchas and Raksasas, 
who may be figuratively regarded as their tribesmen, are to have “ long thighs 
and legs, to be ferocious, cruel and vehement,’ or sometimes very lean 
and thin.” 

Forest Tribes . 

Kiratas at e a class of Aranyaka or forest-tribes. They have been men- 
tioned only once in Sukranlli, and that in connexion with the division of the 
Army into two orders- that of the Standing Army and that of the Militia or 
National volunteers. To this latter class belong the “ Kiratas 1 and people 
living in the forests who have their own resources and depend on their own 
strength.” These wild tribes are enlisted as soldiers, and they bring their own 
aims and accouti einents. These are probably independent races who do not 
ordinarily acknowledge suzerainty of the neighbouring chief. 

The word ‘Arya Mias been mentioned only once. We are told that the 

“man who abuses the Aryas* and the gods” is one of those who are to be 
expelled by the King from the Commonwealth. 

Section 3. 

t'I Identification # 

We have now gone through the accounts of the Sukra poets about the 
various races mentioned by them in their work. It is doubtful if we should 
regard Purvadevas or Asuras, Raksasas, and Pistchas referred to in the 
treatise as races of men, for they are really half-men, half-gods, belonging rather 
to the regions of demons, goblins and giants than to the mundane world of 
human beings. As for the others, the details are very few indeed. Except the 
Khavas who can be identified, as they have been in Stein’s Raj Tarangini , the 
Yavanas, Mlechchas and Kiratas are more or less generic names of races 


very difficult to identify until the date of Sukranlli is fixed. This is, as I have 
suggested previously, petitio principii at the present stage of our knowledge 
regarding the branch of Hindu literature known by the name of Arthas&stras 
or Nitis&stras. 


1 Sukra I, 287-290. 

1 Sukra IV, iv, 171-172. 


’ Sukra IV, i, 195498. 


5 Sukra IV, iv, 398-899. 
1 Sukra IV, vii, 28. 
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The terms Mlechcha and Yavana are very elastic, u chartered words n 
as they are called, and have been very loosely applied by Indian authors 
to anybody who is not of their race, religion or country. They correspond to 
“ Barbarians of the Hellenes, “ Pagans ” or Heathens 55 of the Christians, 
“ Kafir * ” of the Musalmans, and « Welsh ” of the English people. That these 
teims had definite * connotation ’ as well as £< denotation ** in the initial stages 
ol their history there is no doubt. But in the course of time, at any rate in 
Sukranlh , they have come to be almost identical or synonymous, and as we 
have seen, both of them metaphorically used to indicate anything that is igno- 
minious, vile or despicable. What, however, we can definitely gather from the 
passages in the works of the Sukra Cycle leads us to the idea that perhaps the 
tetni Mlechcha is the genus and Yavana is one of its species. Thus Yavanas 
are a class of men who belong to the Mlechcha group of human races. 

1 he term Kir at again, had a special significance when first used. But 
in Suhranlii it seems to be a generic name for all forest tribes without any 
special race-characteristics. 

Though Sukranlh is silent about the homes, characteristics, etc. , of the 
races incidentally mentioned in it, it would be interesting to know them from 
other sources. We, therefore, proceed to throw a sidelight on these races from 
accounts to be found in Sanskrit Literature. 

Yavanas . 

We have already discussed the locality and nationality of the Yavanas 
and quoted at length Dr, Mitra's conclusions. We may mention here that 
the word Yavana is not to be found in Vedic literature. The newly published 
44 Vedic Index of Names and Subjects ” (in two volumes) by Messrs. Macdonell 
and Keith does not notice either Yavanas or Mlechchas among the sixty-six 
tribes 1 or races enumerated in its index. The following observations of Principal 
P* T. Srinivas Iyengar, 55 however, are important not only as throwing some light 
on who may be regarded as the counterpart of the Yavanas and Mlechchas in 
the age cf the Mantras , but also as contesting the orthodox theory of the 
Aryan invasion of India : . T'S; T.yT' ^ 

il The Vedic Mantra's mention the names of about forty tribes who inha* 
bited the regions known to their composers. * * * * Scholars have given the 
name * Aryas ’ to those tribes among whom the Mantras were composed and 
applied the name to a supposed Aryan race which sent successive swarms*of 
invaders to India, Persia, Greece, Italy, Germany, France, Britain, and civilised 
those lands in pre-historic times. But the progress of anthropology has proved 
the invasion and civilisation of Europe by the * Aryans ’ to be a myth. Scholars 
yet cling to the theory of an ‘ Aryan ’ race so far as India is concerned. 
* * * The Aryas and Dasyus or D&sas are referred to not as indicating 
different races, * * * The words refer not to race but to cult. * * * Arya meant 
a worshipper of Indra (and Agni), and Dasa or Dasyu meant either demons 


See pp, 500-1* 


! Life in Ancient India , pp* 8-15. 



opposed to Indra or the people that worshipped these demons. * * * The 
Dasyus are without rites, o{ Different rites, fireless, non-sacrificers, without 
prayers, without Riks f haters of prayer. * * * * Thus the difference between 
the Aryas and Dasyus was not one of race but of cult. Nor was there any 
difference of culture between the Arya and Dasyu. The Dasyus lived in cities 

* * * possessed wealth, * * owned many castles. * * * Indeed Dasyu and Arya 
have been understood respectively as enemies and advocates of the fire-cult 

* * Sayana defines Aryas to be those that slug hymns, practising fire-rites, and 
Dasyus to be enemies who destroy the observers of fire-rites, riteless.” 

Leaving aside the controversy as to whether the distinction was one of cult 
and faith only or of culture and race also, we need not hesitate to look upon the 
Dasyus or Dasas, the enemies of the Aryas, as the “ Yavanas v of Vedic India 
according to the definition of SukrAch&ryya. 

The following extract from Mr. C. V. Yaidya’s Epic India 2 would throw 
a fresh light on the topic. 

lt the Vedas the Aryans speak of themselves as distinguished from the 
Dasas or aborigines and the Asuras or Iranians. Gradually through the enic 


In A Peep into the Eu'ly History of India* Dr. Bhandarkar identifies the 
Yavanas with the Bactrian Greeks on the strength of a passage from Patanjali 
and the tradition alluded to by Kalidasa in the Malavik&gnimitra that Pushya- 
mitra?s sacrificial horse was captured on the banks of the Sindliu or Indus by 
Yavana cavalry. “ The instances given by Patanjali * * * are Arunad Yavanah 
bakrtam : Arunad Yavano Aladhyamikam. This shows that a certain Yavana 

>■ Sukracliaryya’s account of Yavanas, who respect authority other than that of tho 
Yedas and who have their own spiritual masters, exactly corresponds to this description 
of the enemies of the Veche Aryas. 1 

2 Pp. 25-26 (Edition of 1907), 

8 It would thus appear that Yavanas' are a species of Mleehchas, as has been 
suggested above ; not Yavanas only, but also the Khasas and the Kirdtas mentioned S 
Sukramtt are thus two branches of the Mleehchas. 

4 Journal of the Bombay Branch of the Royal Asiatic Society (1900), pp, §70-72, 
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or Greek prince had besieged Saketa or Ayodhya and another place called 
Madhyamika when Patanjali wrote this. The late Dr. Goldsiiicker identified 
this Yavana prince with Menander. * * * In another place Patanjali gives 
Saka- Yavanam, as an instance of an aggregate Dwandwa which signifies that 
they were Sudras and lived beyond the confines of Aryavarta.” In an analysis 
of the historical inscriptions in the Cave-Temples of Western India 1 Dr, 
Bhandarkar says: “ Gotamiputra Satakarpi quelled the boast and pride of 
Ksatriyas and destroyed the Sakas, Yavanas and Pa Havas.” On the evidence 
of inscriptions and coins his conclusion is that the Graeko-Indian or Yavana 
kings' were in possession of parts of India from about the beginning of the 
second century before Christ to the arrival of Sakas. 

Di. Bhandai kai s testimony refers to the Yavanas as rulers or warriors, 
and as such we find them in Ayodhya in Upper India, and also in the Deccan’ 
the land of the Satavahanas or Andhrabhrityas. But as a people with a certain 
culture, language and faith the Yavanas have been known to the Indians since 
at least the sixth century B. C. when Panini the great grammarian 3 flourished. 

Mlechchas. 

About the more generic word Mlechchas we qoute the following from Mr. 
Vaidya’s Jipic India : 4 

“At the end of the Epic Period the word Arya comprises not only the three 
castes, but also the Sudra within it and is opposed to Mlechchas.” Thus “all 
peoples who are outside the castes born of the head, the arm, the thigh, and 
the foot of Brahma, whether they speak the Aryan or the Miechcha languages 
are Dasyus.” (Manu X, 46.) 

The following is also taken from the same work : 

“ The Mahabharata, Bhtsma Parva, Chapter IX, mentions 157 peoples in 
Hindustan properly so called, 50 peoples in the south, i.e., to the south of the 
Nerbudda, and about 14 Miechcha peoples beyond India in which term we 
include Afghanistan as well as Kashmir. * * * The countries and peoples to the 
east 5 were originally looked upon as Mlechchas. 6 They were the Angas, 
Vangas and the Kalingas. * * The Northern 7 Mlechchas comprise almost 
all those people who were undoubtedly known at the end of the epic period 
after the conquests of Alexander. But we cannot but believe that many 
of these peoples must have been known to the Aryans several centuries before.” 

“The Mlechchas 5 who attempted to speak the Sanskrit language 
committed mistakes,” as would be evident from the following verse in the Adi 

1 Early History of the Dekkan, Section IV, 

1 A Peep into the Early History -of India. 

5 Hr. Rajendralala Mitra’s I ndo- Aryans , VoL II, (Edition of 1881), pp. 177-178 

* P. 27. 

fi East of the Gandaki, the river mentioned in SuhrantU also. 

8 Vaidya’s Epic India, pp. 280-288* 

f lin'd , p. 271, y rA' ' v'-;:- S 3 I ' ' I 

• Ibid, p. 881, 3 V ‘ k ^ ; ^ 
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Paroa of Mali&bMrata : “ nary a mlechchhantibhashabhih ” or the Aryas do not 
‘mlechchhise’ in speech, »>., as the commentator explains it, do not commit mis- 
takes in speaking, as has been already alluded to in connexion with Yavanas. 
The Mababharata constantly speaks of the Aryas, *>., the orthodox population 
of the country between the Himalayas and the Vindhya range as distinguished 
from the Mlechchas who inhabited countries beyond these whether to the East, 
South or the West. In the Bhisma Parva it is expressly stated in the begin- 
ning that the peoples were Arj'as, Mlechchas and mixed races.”’ 

The metaphorical or non- literal use of the words, Arya, Yavana and 
Mlechcha in certain passages of Sukraniti has already been hinted at. There 
are instances of this use in the Mahabhdrata also. Mr. Vaidya says : "The 
Aryans had not only not forgotten their race, but had also not forgotten the 
superiority of their race in morality, and we find the epics constantly using 
the word Arya to signify what is good and high, conscious of the facts that the 
word meant originally a race and that high morals were characteristic of that 
race only. Anaryajushta * is an expression of frequent occurrence in the 
epics showing that “not practised by the Aryans” was synonymous with “not 
good ” or “ not moral.’’ 

For the earliest use of the word Mlechcha we have to refer to a passage 
in the Satapatha Br&hmana, “where it occurs in the sense of a barbarian 3 in 
speech. The Brahmana is there forbidden to use barbarian speech.” 

The long extracts from the works of Mr. Iyengar, Dr. Bhandarkar and Mr 
Vaidya must have made it clear that the Yavanas and Mlechchas have been 
names of different peoples in different periods scattered over various parts of 
India; and until and unless the date of Sukraniti is fixed it is impossible to 
identify the tribes who are meant by the poets of the Sukra Cycle in the passages 
which describe them as living in the North and West, professing non-Vedic 
faith and obeying their own spiritual guides. Or perhaps in these lines we 
have a clue to the date of the work, or at any rate, of certain portions of it. For 
whatever be the age of other parts of Sukraniti, it may be presumed that these 
lines were the composition of men at the time when Yavanas were definitely 
known to live in a specified quarter of India, namely praiyaguttara, i.e., 1 North- 
Western ’or 1 Northern and Western,’ 

Aryas. 

We have incidentally noticed above that the word Arya was often used 
not for a race but for the qualities of good breeding, etc,, that the civilised people 
or orthodox Indian nations represented. In the passage quoted above from 
Sukraniti regarding the persons who abuse the Aryas as well as gods, it is doubt- 
ful if the word has been taken literally or metaphorically. But from the general 
trend of the whole treatise we may gather that a people "consisting of all the 
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1 Yaidya’s Epic India, pp. 23-24* ~ - 

2 Vaidya's Epic India , p 24. 

s Note on the word Mlechcha in the Vedic Index by Macdonell and Keith, Vol. II, 
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four castes Is here meant as distinguished from the Mlechehhas.” Messrs. Mac- 
done?] and Keith 1 give the following history of the word in Vedic literature : 
H Arya is the normal designation in the Vedic literature from the Rig- Veda on- 
wards of an Aryan, a member of the three upper classes, Brahmana/Kshatriya, 
or Vaisya. * * * The Arya stands in. opposition to Dasa, but also the Sudra. 
Sometimes the expression Is restricted to the Vaisya caste. * * * The word 
Arya also occurs frequently as an adjective to describe the Aryan classes or 
names. * * * Aryan foes are referred to beside Dasa foes, and there are many 
references to war of Aryan versus Aryan. * * * In the later Samhitas and 
Bi ahmanas the wars alluded to seem to be mainly Aryan wars.” It is thus 
clear that the three upper castes were called Aryas and the lowest the Ddsas. 
In the course of time, t.e , during the post-Vedic ages, the lowest classes, the 
D^sas or Sudras, constituted the fourth caste of the Aryas. And the name Arya 
became opposed to Miechchha, as we have seen above in the extracts from Mr. 
Vaidya’s Epic India . 

Kirdtas . 

1 he Kiratas have been mentioned in the Mah&bharata as a species of 
Mlechehhas born out of Vasistha’s cow. Kalidasa’s hero, Raghu, in his digvijaya 
or conquest of the quarters of the globe’ overpowers the Kiratas and other hill- 
tribes, somewhere near the Kailasa mountain in the Himalayan ranges. The 
woid is found in Vedic literature also. The following is taken from the 
note on the word in the Vedic Index of Names and Subjects : 1 “ Kirata 

is a name applied to a people living in the caves of the mountains. * * Later, 
the people were located in Eastern Nepal, but the name seems to have been 
applied to any hill-folk, no doubt aborigines, though the Manana Dharma 
Sdsfra regards them as degraded Ksatriyas. 

Raksasas and Pisachas . 

has already been remarked that R&ksasas and Pis&chas, as used in 
Suhranili , seem to be half-men, half-gods, and not full human beings. “In the 
early Vedic literature 2 Raksas refers to demons, and is only metaphorically 
applied to human foes. No definite tribe Is meant.” This is the verdict of 
Messrs. Macdonel! and Keith, who also assert that “similarly Pisachas are not a 
tribe in Vedic literature, whatever they may have been later.” The following 
Is their note to the word Pisdcha ; “ Pisacha’* Is the name of a class of demons 
mentioned in Atharvaveda and later. In the Tailliriya Samhiid they are 
associated with Raksasas and Asuras, while opposed to gods, men and fathers. 
In the Atharvaveda they are described as eaters of flesh, * * It Is possible 
that the Pisachas were, as suggested by Grierson, really human foes like the 
north-western tribes. * * This is, however, not at all likely.” 

The following extracts from Mr. Vaidya’s Epic India give us some idea of 
the homes of the Raksasas, whether regarded merely as ‘ghouls ’ or real 

1 Vedic Index of Names and Subjects, Yol. I, pp. .64-5, in the “ Indian Text ” series. 

2 Yol. I, pp. 157-158, s iud f YoL II. 516, 
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ucmgs. -ine Kaunas and Kftkshasas were originally a people who 
lived on the sea-coast. * * * Even in their conquest of the Punjab and the Upper 
Uangetie valley the Aryans must have sometimes come in contact with fierce 
canmbahc Dravidian races. * * * Aryan adventurers * * p l an t colonies in the 
Centra Provinces only at suitable places, though they were frequently 
infested by Rakshasas. *** In the Rakshas form of marriage the bridegroom 
was allowed to abduct by force the daughter of a Kshatriya whether she was a 

if 1 * rhe mode : n Deccan was pre - eminem, y the count ^ 

A suras. 

Asura is a very important word in Sanskrit literature, both Vedic and 
post- Vedic. We are especially interested in it, as our author Sukra is the 
or preceptor of the Asuras. s 

Rev. K. M. Banerjea is one of the first scholars to have studied the 
etymology of the word 'Asura' and the nationality of the race denoted by it 
I be following is taken from the Preface to his Arian Witness :» “No term 
m the Rig- Veda seems to have puzzled students, translators and commentators 
more than the word Asura. The modern idea denoted by the term is that ’ 
an ogre and a demon. The idea is annually embodied in the person of the 
Mahisasura among the figures worshipped at the Durga Puja He appear’ 

hands 3 " I H R CeS !;° f . the , g0ddeSS ’ S Cnemies living his death wounds at her 
hands. In die Rig- Veda, however, the gods themselves are, all of them termed 

and accosted as Asuras, and one of them, introduced at the moment as th * 

h " ned ,,,e m - km wi " s 

the same Veda elsewhere gives an opposite picture of the character indicated 
by the term, corresponding to the modern ideal of a demon and an ogre and 
ic ve.y same individuals are sometimes represented as Asuras, and Lgain 
lauded as destroyers of Asuras. * * The Rig- Veda continues a witness of both 
senses, but the later Vedas and all subsequent SAstras give exclusively the 
odious sense of evil spirits, hostile to gods and Brahmanas and inimical to their 
long-chet ishcd institution of Scicrificinl ceremonies,’* 

This double character of the Asuras as (,) gods as wei] as the people who 
worship he gods, and (a) devils as well as the people who worship the devil, has 
been explained by the evidence, of Comparative Philology. The two branches 
of the Primitive Aryans, the Iranians (Persians) who have developed the 
Zmi Awti. with the theogony of the Asnras, and the fndo-Aryans (Hindu,) 
who have developed the Rig- Veda with the theogony of the De™ were onci 
,vi ng on the same so.1 a common home. Various causes of differenhaZ 

portrayed in the sacred lifetaturerf both the^H £ 

’ Vedic Index Macdonell and Keitli. VnuTK?? — — 



CHAPTER IV. 

1'HE BATA OF ANCIENT INDIAN MINERALOGY. 

Section i. 

Sukraniti as the * Architectonic' Science. 

Writing about Montesquieu, the French Philosophical historian of the 
eighteenth century, in his History of French Literature, Dr. Edward Dowden 
says: The sc.entific researches of his day attracted him; investigating 

anatomy, botany, natural philosophy, the history of the earth, he came to 
see man as a portion of nature, or at least as a creature whose life is lar^lv 
determined by natural laws. With a temper of happy serenity and an admir- 
a e balance of faculties he was possessed by an eager intellectual curiosity 
I spend my life, he said , 1 m examining; everything interests, everything 
surprises me. Nothing, however, interested him so much as the phenomena of 
human society. Pie had no aptitude for metaphysical speculations ; his feeling 
for literature and art was defective.” e g 

Exactly the same character-sketch would apply to the Hindu sociologist 
Suki acharyya, if we were to construct his biography out of the internal 
evidences culled from the literary production that is connected with his name 
I he same non-metaphysical and pre-eminently human outlook, the same positive 
and scientific standpoint, the same comprehensive and encyclopaedic conception 
the same aver., on to literary and artistic flourish mark the intellectual f ame-’ 
work of the authors of the Sukra cycle. n ame- 

rcements and shortcomings of Sukraniti we identical with the merits 
and defects of the Esprit*, Uis > which has been characterised by Jane t 
Histone * la PohHjue „ » undoubtedly the greatest ,» 0 ,t of the ei-hieenth 
century and classed with Rousseau’s Contra t Social as forming together ti e 
literary source- and spring of the revolutionary movement. Ee following 
are the words of Dowden about The Spirit of Loses : ’'The whole of his mind 
almost the whole of In, existence-!, embodied in the Esprit d,s Lois It lacl-s 

‘ he I ? ?, r , Uli " g “?“*** h **?»* <“ colls truction, in continuity „d cohe- 
ston. * * * It lacks unity because it, author's mind was many-sided * * * He 

would warn and he would exhort; lie would help, if possible, to create intelli- 
gent and patriotic citizens^* * * It, ideas often succeed each other without 
logical sequence. » * * but he brought the study of jurisprudence and 
pol. ,es, ra the widest sense, mto literature, laicising and popularisinn the 
whole subject ; he led men to feel the gueatness of the social institurion'’’ 

Published in 1748. ” w 

* Sidgwick’s Development of European Polity (1903) Lect> XX.Y 




The same may be said of Sukranfh , also, which has proposed for itself the 
function of prescribing rules for the promotion of human 1 2 3 4 welfare, and the 
furtherance of the interests of both peoples and kings. One finds in it the 
same copiousness of illustrations and multiplicity of details, the same occasional 
defects in arrangement and incoherency of treatment. 

The explanation of this strength as well as weakness of the work is to be 
sought in its very scope and province, which are those of the 1 science of all 
sciences,’ the “ architectonic” or the dominant science, as Aristotle would call it. 
Sukraniti, as such a master-science, in order to fulfil its mission as a guide- 
philosopher-friend to every class of human beings, must survey the whole 
universe from the planet to the sea-gull, and the daffodil to the star. 

Section 2. 

The Synthetic Philosophy of Sukrdch&ryya. 

All the facts and phenomena of the mineral, vegetable and animal worlds 
have bearings on human life and social progress. Professors of the “architec- 
tonic ” science, therefore, have need of them. According to Comte,* social 
science is subordinate to Biology and is “ related to the whole system of In- 
organic Philosophy, because Biolotrv is so.” “ The whr>t*> 


1 Sukra 1, 4—24, 

2 Carver’s Sociology and Social Progress (1906), pp. 65—8?* 

3 Marshall’s Principles of Economics, 

4 Keyne’s Scope and Method of Political Economy , Third Edition 



be earned so far as to make us forget the influence exercised on government 
by other social changes,' for instance, by the development of thought of 
knowledge, of morals of industry.” The science of Public Finance, also, which 
IS close] y /elated to Economics. Politics and History, is, as such a smdy of 
mans social activities, and hence only one of the branches of the ArchLc- 
tomc science — Sociology. nuec 

. Tlie differentiation and specialisation of the sciences according to the 
principles of thed. vision of labour have undoubtedly rendered immense service 
to be world of speculation. The physical sciences have been rendered more 
and more precise, mathematical and exact. The human sciences also have 
tended m the same direction. But this ‘progress’ of the sciences in the 
acquisition of mathematical accuracy has necessarily deprived them of their 
realistic and concrete character. Thegrowth in ‘exactness’ and necessary abs- 
traetton has militated against the efficacy and utility of each alone as a manual of 
guidance to human beings. Modem philosophical thought is fully conscious of 
this other side’ of specialisation, and recognises the limitations of the specialised 
sciences in the matter of framing practical rules or duties of life. Thus Dr 
Keynes observes : “ Few practical problems admit of complete solution on eco-‘ 
nom.c grounds alone. * * * More usually when wepass to problems 0 f taxation 
or to problems that concern the relations of the state with trade and ;„d ’ 

" t0 discussion of communistic and socialistic schemes-,”' is £ 

tom being the case that economic considerations hold the field exclusively 
Account must also be taken of ethical, social, and political considerations ,1 ai 
he outs.de the sphere of Political Economy regarded as a science • * * f 

art attempts a complete solution of practical problems, it must of necessity be to 
a large eaten, n„n-eco„omic in character." This defect is inherm, i^ ‘,1 
specialised sciences. The science, therefore that would u ^ , 

rules for the regulation of human conduct, cannot with advantage' iTsefa'ratri 
from general political and social philosophy. * & b P ated 

Suhraniti is such a science or art of social nWisoo . , 

The authors of the Sukra cycle, without caring to expound Their mefhod^f 
investigation and explain the ‘logic ’of their scienro i or C me£l,ods of 

the method of the most synthetic ^ 

account all the physical and human sciences in order to mi T ? t0 
duty of man.’ The countrymen of Sukrachar^ e'ye ' 

methodology. The ancient scientific machinery” f the tadns h ! T 
able exponent in Dr. Brajendranftth Seal, 3 whose short h.,1 . ^ h f ° Und an 
have furnished the sound philosophic basis of the modern mono & ra P l18 

torico-sociological research. ern Indian schoo] °f bis- 



Section 3, 

The Place of Mineralogy in Sulcranfoi. 

It is this comprehensive view-point of the Sukra legislators that supplies 
the rationale of their discussion of purely physical and material phenomena 
in their treatise on morals. Investigations regarding stones, gems, metals, 
minerals, buildings, roads, gardening, images, forts, arms, weapons, plants and 
animals all these ate integral parts of the fltlisdslra, according to this 
conception, which otherwise would remain incomplete. Mineralogical, Architec- 
tural, -Sculptural, Botanical, Zoological, Veterinary and Agricultural ideas 
have thus a natural and necessary place in the Sukra nifi, and are not mere 
appendages calculated to swell its bulk. 

Consistently with this, we might expect greater prominence given to clima- 
tological and general geographical facts in the work of the Sukra statesmen, as 
in the work of Montesquieu. But, as we have seen, Sukraniti is rather defect- 
ive in this respect. It treats of the geographical and meteorological phenomena 
in a very subsidiary capacity. As auxiliary to the main study, Sukra authors 
might devote greater attention to the Earth which is the theatre of all human 
activities and one of the principal aspects of the positive background ofa people’s 
social life. The authors, however, refer to the hills and rivers, seas and seasons 
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Zoological, and other ideas of physical science, furnish valuable clues to the 
general culture of the epoch or epochs in which portions of Sukranlti might have 
been composed. Our treatment of Geographical Data in a preceding chapter 
has been mainly directed by this search for ‘ internal evidences,’ as they are 
called. 

(3) As directly bearing on the socio-economic and socio-political interests 
of man. The authors of the Sukra cycle have a judicious sense of proportion 
and scientific selection. They are not tempted to long-winded and labyrinthine 
inquiries involving prolix digressions within digressions that characterise the 
Encyclopaedia Indicas, called the Pnrenas. Facts of physical science have been 
laid under contribution only according to their need. These writers have dis- 
played the same rational discrimination that marks the literary activities of 
modern thinkers. Says Dr. Keynes : 1 “ While Economics has to take account 
of the operation of physical laws, it is still concerned with them only indirectly. 
It does not seek to establish or explain the physical laws that are involved in 
agriculture or mining or manufacture. This is the function of such sciences as 
mechanics, chemistry, geology and the science of agriculture. * * * The 
relation of political economy to the physical sciences is then simply this, that 
it pre-supposes them ; it is sometimes concerned with physical laws as premis- 
ses, but never as conclusions. * * * The science is not directly concerned 
with the technique of different trades and occupations.” 

In treating of the minerals, metals, stones, &c., (as the other facts of physical 
world), the philosophers of the Sukra cycle have closely followed the method of 
the moderners. Thus the chemical, crystallographical, medicinal, and meta- 
physical speculations over the gems and metals have been sedulously avoided by 
them. Sukranlti has referred to the metals and precious stones only as they affect 
the economic, financial and political life of the people. The Data of ancient 
Indian Mineralogy that this work on social and moral legislation yields would 
thus afford a valuable picture of the commercial geography and economic history 
of the country in by-gone days, as we have hinted at in a preceding chapter. For, 
though “the distribution of minerals over the surface of the earth is much less 
obvious phenomenon than that of plants and animals, it has always been of great 
importance 5 in determining the distribution of man and his settlements.” 

Like the geographical data, these would supply some of the evidences by 
which it may be possible to fix upon the locale of certain portions of the treatise 
. as well as their date. . 

Section 4. 

History oj Hindu Mineralogy . 

(a) Literature on Metals. 

The philosophers of the Sukra cycle have drawn upon mineralogical 
literature very sparingly indeed. One cannot but admire the sobriety & and 

1 Keyne’s Scope and Method of Political Economy (1904), pp. 84-80. 

* Newbigin’s Modern Geography in the Home University Library Series. 



restraint of these authors when one remembers how easily they might tend 
to indulge in the mythological, alchemical and metaphysical notions regarding 
the mineral world which held sway over both the East and the West 1 2 3 4 
for centuries. The Sukra authors have very creditably displayed their 
ratiocinative intellect and scientific spirit by rejecting all other aspects of 
precious stones and metals known in their literary circles, and using only such 
facts and figures as are relevant to the socio-political scope of their work. 

of minerals have been known to the Hindus from the earliest 

•eria Me die a of 
on account of the mineral or 
(i) mercury, (2) 
of the mode of 

composition, and the principal combinations 
About the same time 
'issa revealed to a 


For the uses 

times. In 1877 the late Dr; Udoy Chand Dutt brought out his Matt 
the Hindus * in the first part of which he gave 
inorganic medicines used in ancient times under five heads : 
metallic ores and earths, (3) metals, (4) salts, (5) precious stones, 
their preparation, their chemical 
in which they were employed in different diseases, 

Dr. Rajendralal Mitra’s Indo- Aryans and Antiquities 0/ Or 

certain extent the knowledge of the ancient Hindus in the use of metals and 

■■ §#• 

gems in arts, industries and handicrafts. 

In order to appreciate the value of Hindu mineralogical literature that is 
implied and indicated by the actual use of minerals for the diverse purposes 
of human life, it is necessary to estimate the present character and history of 
the science as it obtains in Europe. 

** Mineralogy 8 is the science which describes and classifies the different 
kinds of mineral matter constituting the material of the earth’s crust and of 
those extra-terrestrial bodies called meteorites. The study of minerals is thus 
a branch of natural history, but one in which certain of the exact sciences find an 
application. The determination of the composition and constitution of minerals 
is a chemical problem ; their optical and other physical properties are deter- 
mined according to the principles of physics ; the study of the crystalline form 
and structure belongs to crystallography ; their modes of occurrence, origins, 
associations and changes come within the province of geology and petrology; 
while a consideration of the localities at which they are found requires some 
acquaintance with geography. Finally, there is the economic side, dealing with 
the mining and application of useful minerals, the extraction of metals from their 
ores and the uses of minerals for building, decoration and jewelry.” 

The above description of the science can apply to Mineralogy in its last 
and very modern phase since about i860. Says the Editor of the Mineralogical 
Magazine : 4 “ It was not until the end of the iSth and beginning of the 19th 
century * * * that any advance was made in scientific mineralogy. It was then 


1 For ati account of the progress of Alchemy in Europe, see the Story of Alchemy 
by Muir in the Library of Useful Stories Series. 

2 The materials supplied by this work have been subsequently laid under contribu- 
tion in the preparation of Binclu Chemistry by Dr. P. C. Kay- and in the work of Gondal, 

3 Encyclopaedia Britanniea — 11th Edition. 

4 Encyclopaedia Britanniea — 11th Edition. 





recognised that * * * * external characters were more or less accidental. * * * 
In 1809 exact measurements of crystalline forms of many minerals were made. 
* * * In 1819 and 1S21 * * * impetus to optical examination. * * * Under 
the microscope * * exact determination (1867).” 

It would thus appear that in the west the scientific era is essentially 
modern, to be counted only by generations. All writers. on minerals and allied 
subjects have up to the beginning and the first two decades of the [9th century 
been interested only in such aspects as would, in modern phraseology, be 
regarded as mainly ‘ unscientific.’ 

Such Hindu writers on minerals in ancient and mediaeval mines are a legion. 
It has been a fashion for long to credit very little of original achievements 
in secular literature and civilisation to the people of Hindustan. But this 
notion is being falsified by the explorations and researches of Indologists. 
So far as minerals and jewels are concerned, Sanskrit literature 1 has been 
very prolific in producing treatises which have varied from epoch to 
epoch, according to the changes in the culture oft the people. We have 
already referred to Dr. Butt’s survey of the chemico-medical uses of minerals 
by the ancient Hindus. This work is based on standard Sanskrit medical 
works and has copious references to the original literature on the subject. 
Dr.Prafulla Chandra Ray has discussed the historical, chemical, medicinal, metal- 
lurgical, and generally the scientific values of some of these treatises or sections 
of treatises in his celebrated History of Hindu Chemistry, The late Dr. R&mdas 
Sen of Moorshidabad 3 contributed in Bengali a monograph on the gems from 
original Sanskrit sources and edited the Agasii-matam, Ratna-Samgraha and 
Mayi-pariksd, three Hindu works on precious stones. The subject of precious 
stones and jewels has also received an elaborate and comprehensive treatment in 
Bengali, especially in their crystallographical, economic, and geological character, 
in the bauds of Prof. Yoges Chandra Roy of Cuttack, who has tried to inter* 
pret the knowledge of the ancient Hindus in the light of the modern sciences. The 
enlightened Doctor of Music, Raja Sir Saurindramohan Tagore’s work on 
gems called Manim&ldp published in iSSi, covers over one thousand pages. 
This encyclopoedic work compiled in Sanskrit, Hindi, English and Bengali 
languages has drawn illustrations from over one hundred Sanskrit, English 





done by Dr, Dutt, Dr. Prafulla Chandra and Prof. Yoges Chandra, who have 
succeeded them and brought their scientific scholarship to bear on the mineral- 
ogiqal literature of the ancient Hindus, It is from the learned works of these 
scholars that the following summary of treatises on metals and gems has been 
compiled, 

' Mineralogy is not the forte of the Sukra philosophers. They are not 
specialists in this branch of learning. At any rate, their scope does not allow 
them to display any special knowledge regarding the metals and gems. They 
have to deal with these things, because they are the * sinews of war ’ and form 
the kosa (or treasure) or one of' the seven constituents of the R astro, 
or the state. Their knowledge of these valuables must, therefore, depend on 
the literature of the specialists who flourished along with them. But as 
the geography as well as chronology of the authors of the Sukra cycle are 
anything but certain, it is all the more necessary that we should have an idea 
of the progress of the Hindus in mineralogical knowledge. For it is then only 
that one can assign the historical and geographical value of the section on 
metals and gems in SukranUi. 

The knowledge of the Hindus on the subject of metals has been dis- 
covered in all branches of Sanskrit literature from the earliest times to the 
middle of the sixteenth century A. D. From Dr. P. C. Roy’s Survey of Hindu 
Chemical 1 literature we get pari passu the following epochs of mineralogical 
culture in ancient and mediaeval India ; 

I. Vedic Literature . 3 

The following is the list of metals compiled for the Vedic Index s by 
Macdonell and Keith : Ay as (bronze, iron), Kdrsndyasa (iron), Candra (gold), 
jdtarupa (gold), Trapu (tin), Rajaia (silver) Loha (copper), Lohayasa , Lohi- 
idyasa , Sydma (iron), Syamdyasa , Sis a (lead), Suvarna (gold), Harifa (gold), 
Hiranya (gold), d:../ ; ■ /..'fr y'-P '.■■■'Pv/vd,; ffy 

<{ Rudra* is described as shining with brilliant golden ornaments, * * * 
The Aswins are also adorned with golden ornaments. The Asuras had plenty 
of gold and jewels,” u Blacksmiths 5 made spears, swords, hatchets, needles, 
awls, iron legs for those who had lost their natural ones, iron-forts * * * 

Goldsmiths melted gold and fashioned bright jewels. 1 ' 

1 This survey is necessarily connected with the history of medical knowledge of 
the Hindus, and is in fact another aspect of the same thing. Dr, Ray’s work therefore 
closely follows, and is to a certain extent based upon, that of Dr, Butt. See Dr. Sen’s 
chapter on metals in Ratnarahasya , also Prof. Yogesh Chandra’s Essay on metals in 
Ratnapariltsu, See the History’ of Aryan Medical Science by the Thakur Saheb of Gondal 
(1895), pp. 184-188,145-147, and Medicine of Ancient India , Part I, Osteology (Oxford, 1907) 
fry Dr. Hoe rule, pp. 1-18. 

* See Atharava-Veda in the Harvard Oriental Series pp. 17 (amulet of lead), 85 (gold 
amulet), 272 (amulet of three metals). 

» See Vol. II, p.584. 

4 R&jendr&lal Mitra’s Indo~ Aryans, Vol. I, p. 227, which gives several evidences 
from the Vedas about the knowledge and use of metals, 

* Srinivas Iyengar’s Life in Ancient India in the Age of Mantras , pp. 28-29, p. 41, 
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Not only as the materials for arts, industries or as ‘measures of value ’ 
but also as having healing powers we find the minerals mentioned in the Vedas. 
“It is of interest to note the alchemical 1 notions which had gathered round 
gold and lead at the time of the Atharva Veda. * * While gold is regarded as 
the elixir of life, lead is looked upon as the dispeller of sorcery.” “ According 
to Roscoe and Schorlemner, the ancient Hindus were the first to discover gold. 
All the appellations that have been applied to gold by different peoples of the 
ancient world bear testimony to this statement. * * According to Roscoe and 
Schorlemner,* the different nations gained their knowledge of extracting iron 
from its ores from the Hindus.” 

II. Ayurvedic Literature 3 (from the Pre-Buddhistic era to 800 A.D.) 

(1) The Charaha Samhita, based on the medical treatise of Agnivesa, 
mentioned in pre-Buddhistic literature, indicates “the six inetals 4 and their 
calces as drugs appertaining to the earth,” discusses the nature of the alkali, 
treats of the five kinds of salts, mentions sulphates of copper and iron as 
minerals for external application, and describes iron, gold and silver tonics 

(2) The Susruta Samhita ,« later than the Charaha, par excellence 
a treat.se. on surgery, treats of the preparation and use of alkalies and alkaline 
caustics, recommends the six metals and their calces as drugs in ‘only one 

sioka,’ has ‘vague references’ to mercury, and describes lead and tin as 
' vermifuge. ' . 

(3) The Bower MS., 11 a medical work attributed to one Susruta, copied 
within the period from 400 to 500 A. D., mentions sulphates of copper and iroii 
as ingredients for hair-dye and considers Bitumen as a product from the follow- 
ing four metals : gold, copper, silver, iron. 

(4) The Astdnga hridaya of Vagbhata (probably a Buddhist of Sindh 
8 th cent. A.D., but according to Dr. Kunte, of the 1st or 2nd cent. B.C.) ‘the 
heart or kernel of the eight limbs or divisions of Ayurveda,’ is mainly an 

“m T S " sra “ • m “ ti0ns mercl,r y° n l 3 ’ once and treats 
0 the preparations of gold, silver, copper, iron and lead, 

1 History of Hindu Chemistry, Y ol. I, First Edition, pp. vi, vii. 

.. * QU ° t0f i Maj01 ‘ B - D ‘ Basu ' s Prize-Essay on the Hindu System of Medicine nnl. 

Iislied m Guy’s Hospital Gazette (1880). ' weaicme pub* 

’ SeG the Preface to Dr. Butt’s Materia Median of the Hindus for th« ^r, , • , 

(^a^caDliteratureofthis period, also references to original authorlS^S 

* ? b « nr ' ^ fr0m i A ' °* Kavil ‘ atna ’ s Translation of Charaha Samhita, pp. 6-7 

See the Bengal! translation by Kaviraj Devendranfith Sen (1900), p 268 where 

Government Printing, 
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(5) During this period also must be' mentioned the vast mass of Hindu, 
Jalna and Buddhistic literature in Sanskrit and Prakrit, which embodies the 
original and characteristic products of Indian intellect, and in which are mirrored 
the brightest epochs in the history of Indian culture. This is the period 1 2 of 
Indian history properly so called, as it covers roughly the interval between the 
age of precursors of Panini® and Buddha and the epoch of Harsavardhana and 
Houen Tsang, — the last prominent landmark of Hindu civilisation, — or if we 
push this limit further down, the age of the P&las of Bengal and the Cholas 
of the South in the 8th and 9th centuries AJ) # v ‘ ... 

Dr. Dutt’s Materia Medka does not, from the nature of the subject, refer to 
any authorities other than medical. Dr. P e C. Ray’s work also is silent about the 
non- Ayurvedic branches of Indian literature during this period of over 1,600 
years regarding the light they throw on alchemy, medicinal preparations, 
metallurgical operations, technical arts, the use of coins, arms and implements, 
&c*, and the theory and practice of the transmutation of metals. 

It is impossible to collect all the information on the subject of metals that 
this non-medieal literature in Sanskrit and Prakrit may yield. Dr. Gustav 
Oppert’s Essay on the weapons and war implements of the Ancient Hindus, and 
Dr. Rajendral&l Mitra’s essay on Architecture, Dress and Ornament in ancient 
India, Furniture, Domestic Utensils, Musical instruments, Arms, &c„ in ancient 
India in the first volume of his Indo- Aryans, as well as the historical works on 
Indian Art (including Architecture, Sculpture and Painting) by Fergusson, 
Havell, Coomdraswamy, Vincent Smith, and Manomohan Ganguly casually 
bring before us stray evidences from the literature and secular achieve- 
ments of this period. The following evidence of Mr. Schoff, in his edition of 
the Pcriplus , published with the object of throwing light on ancient Commercial 
Geography and History, tells its own tale : “ Philostratus of Lemnos, about 
230 A.D., mentions a shrine in Taxila in which were hung pictures on copper 
tablets representing the feats of Alexander and Porus. The various figures 
were portrayed in a mosaic of orichalcurn, silver, gold, and oxidized copper, 
but the weapons in iron. The metals were so ingeniously worked into one 
another that the pictures which they formed were comparable to the pro- 
ductions of the most famous Greek artists.” 


1 This lias been subsequently (p, 74) called the Classical Period — Pre-Buddhisiie, 
Buddhistic as well as Post-Buddhistic— the age of Rarsanas, Puranas, Kavyas, &e, For a 
brief account of the literature of this period, see Sir Bhandarkar’s paper in the Journal of 
the Bombay Branch of the Royal Asiatic Society, 1900, pp. 388-408. 

2 The date of Panini is still an open question. The nearest limit is that placed by 

Maedonell at about 350 B.O. Max Muller could not* arrive at any decision. About a year 
before his death, this European savant wrote to Rai Bahadur Sris Chandra Basu, the 
learned translator of the Astddhydyi of Panini : a Even Panini's date is still a riddle to me, 
both as to his predecessors and his successors. The date now assigned to him in the 
4th cent. B.O. is useful as a working hypothesis, but no more. Perhaps you may be able 
to throw more light on it,” kkki'k'k , V'- 
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III. Tantric Literature (from 800-1 aooA.D.) 

This is the period of the Empire' of the Pfllas in East India and Cholas 
in South India. The characteristic features of this period, so far as Northern 
India is concerned, are : 

( 1 ) in socio.rehgious life, the further development of Mahav&nic Buddhism 
the continuation of the processes of the merging of decadent Buddhism 
m revived Hinduism, and the completion of the amalgamation* of the 
mythology of Saiva-cum-Saktaism with the doctrinal, devotional, and ritualistic 
machinery of the neo-Buddhistic Theogony, Cosmogony, and Theology • 

of ^ I 0 I ’ te " atUre> the contl ’nuation of PurSnas, and the ascendancy 

of Jantraa which, beginning in the early centuries of the Christian era (if not 
earl.er) as hand-books of Hindu socio-religious life, gradually tinged, modi- 
fied and swallowed up t],e literature of the Hinduised Buddhfsts of the 
Mahayamc school, and finally absorbed (during this period) the whole in- 
el ectual activity of the people in philosophy, religion, alchemy, and other 
~ of human thought. The Tantras' may in a sens be looked upon 
as th e Pura ? as or Encyclopaedia Indicas of India on the eve of Islamisation 
rhe mmeralog.cal literature of this period includes the followings- 
(0 The works of Nagftrjuna ( 7 th-Sth cent. A.D ?), the founder and 
embodiment of Mahaydnism, and the author of alchemical Tantras 

of Zinc ifoTcT a giTCS the tGStS ° f 3 PUrC meta! ’ treats of the extraction 
Zinc from Calamine, mentions the six metals, treats of the colouring of 

metals, and describes an apparatus for killing metals ® 

of Zinc fro tr f te of tbc Potion of minerals, the extraction 
Zinc from Calamme dissolution of gems, and mentions several apparatus. 

and J ! / n da S ff d/ia - yo S a (9°° A -D.) mentions NAgftrjuna as an authority 
^Clos ely follows Charaka, Susruta, and Vfigbhata, describes preparations . 

1 See Mr. R. J). Banerji’s Memoir on the Palas of Beuaal (T, A q n \ ™ 1 n 7“ 7” — 

77" 

connexion with the monasteries of PStaliputra N-Unmii v . at the colleges m 
in East India from 5 th to 12th cent A d S h ' VUrramasUa, Udandapnra, &o. 
light. ’ TamU llteratnre ^ yet to be studied in the same 

this been made in 

"•"SS* a ‘ “ w >» »-• rnr. “ 

iirss"!??* -*> -«« <• ». 
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in which Sulphide of Copper and /Ethiops mineral figure and also a process 
of killing iron. 

(3) Chakrapani 1 Datta’s medical treatise (1050 A.D.), written at Gauda 
during the period of the ascendancy of the Palas, liberally recommends com- 
pounds of metals as medicinal drugs, treats of the black sulphide of mercury, 
powder of copper compound and a process of killing iron. 

(4) Govindabhagavat’s Rasahridaya (nth century), written at the request 
of the king of Kirata land, #>., the region adjoining modern Bhutan, mentions 
the six salts, the noble metals, essential metals, &c„ and treats of the proper- 
ties of metals. 

IV. Modern Literature (13th cent.- 16th cent.) 

This is the period : 

(1) in politics, of (a) the gradual establishment of Islam as a power and the 
foundation of Moghul Imperialism, (b) small independent Hindu kingdoms, 
especially the kingdom of Vijayanagara, the “Forgotten Empire ” of the South, 
which presented a formidable bulwark against the inroads of the new power, 
and (t) the advent of the Portuguese 

(2) in socio-religious life, of (a) aggressive Islam accelerating the further 

fusion of Hinduism and Buddhism, and calling forth the assimilative and adaptive 
capabilities of the people of India, and (b) the rise of new cults in all the 
four quarters of India ; L-r ;■ / V vV LyL;;: 

and (3) in literature, of (a) the continuation of Pur&nas, Tantras and other 
Sanskrit works, and of (b) the growth and development of new languages and 
literatures embodying the aspirations of Kavira, N&naka, Tukarflma, and 
Chaifcanya— the founders of the new age. 

The following Sanskrit works mentioned by Dr. Ray may be placed during 
this period; 8 

(1) Rasendra Chufyamani (12th— 13th cent. A.D.) of Somadeva gives tests 
for killed iron, treats of the residues from lead and tin, and describes the 
apparatuses. 

(2) Rasaprak&scisudhakara of Yasodhara (13th cent.) describes the 
extraction of zinc from calamine and a process for the fabrication of gold. 

(3) Rasakalpa (13th cent.) describes the six metals, minerals and the 
processes of killing them, The author says, “ I have performed the experi- 
ments with my own hands, and have seen them with my own eyes. They 
are not recorded from mere hearsay or from the dictation of a teacher/* 

(4) Rasa S dm ( 13th cent.) of Govinda acknowledges Its indebtedness 

1 Sanskrit Text edited by KavirSjas Sen (Calcutta). • . 

* “ The political influence of the Portuguese as early as 1533 A.D. is evident from 
the fact that Bui tan Bahadur, King of Gajrat, entered into a treaty with them.’* — Memoir 4 
of Bindusthan. 

* The sub-divisions of this epoch into Tantric and modern according to the Bistort f 
of Hindu Chemistry have not been adopted here. The treatises also have been slightly 
re-arranged. Vernacular Literature of these four centuries remains yet to be ransaked 
for a more complete picture of the secular life of the Hindus. 





to the Buddhists of Tibet, is a comprehensive, but purely chemical work 
dealing with 18 operations on Mercury. 

(5) Rasaratna-Samuchckaya * (1.3th— 14th cent.) contains elaborate treat- 
ment of mercury, copper, pyrites, extraction of zinc and copper, sulphur, 
cowries, gems, processes of reducing gems to ashes, the pure metals, the metals’ 
which emit a fcetid odour, and alloys, the laboratory and the accessories. 

(6) Rasctraja la ksmi (14th cent.) of Visnudeva, court physician to King 
Bukka of Vijayanagara, mentions the common mineral salts. 

cent.) of Mathana Simha, court physician to 
s mineral preparations and mPlltin nc 


(7) Rasanaksatramaiika (14th 
the king of Malwa, liberally recommend; 
opium as a drug. 

(8) Rasaratnakara (14th cent.) of Nityanatha quotes N&garjuna, Chakra- 
p&ni, and Rasendrach udama ni. 

(9) Sarngadham-Samgraha (,363 A.D.), written at Chitor under the 
Chauhans, tieats of the purification and incineration of seven* metals, but does 
not mention zinc, has been quoted by Bh&va Misra. 

(10) Dh&turatnamdld (14th cent.), by Devadatta of Gujrat, is “devoted 
exclusively to short processes of killing metals and minerals. Six metals are 
recognised at the outset, but later on Kharpara ,’ which is the mineral calamine 

is taken as synonymous with jasada or zinc.” ’ 

(n) Nighantu? by king MadanapMa of Kanauj (i 374 ), mentions the 
metals as drugs, among which there is zinc or jasada. 

(12) Rasapradipa (16th cent.) describes a detailed process for the prepar- 
ation of mineial acids and mentions the remedy for the Portuguese disease 
called Syphilis (Phiringiroga), is quoted by Bhava Misra. 

(13) Dhdlukriyd (i 6th cent.) mentions the country of the Phiringis as 
well as Ruraa (Constantinople), enumerates the metals, gives their synonyms 
and localities, mentions zinc, and speaks of 1 imitation gold,’ by which one 
can enrich oneself. 

(14) Bhdvaprahd&a 5 (after 1535, about 1570 according to Dr. Wise) 
mentions new drugs, and the Phiringiroga, and recommends mineral preparations 
as drugs, greatly eclipsing the vegetable. 

(‘ 5 ) Rdjanighantu 6 (17th cent.) of Narahari Pandit, has a chapter called 
Suva rn adlva rga , and mentions the m inerals, treating of their medicinal effects. 

1 See the Text published by the Anandfisrama Office, Poom (19011. i,n. 22-34 n- «,«' 


( 73 ) 


iypf: ' Section 5, .. . - •; ■■ __ , ■» 

: . ; . History of Hindu Mineralogy . : 

(b) Literature on Gems. 

The preceding survey, though scrappy and inadequate, must have made 
it clear that the Hindu literature on metals has grown mainly round the 
practical arts connected with industry, medicine and alchemy. The literature 
on precious stones also has developed through the same circumstances, and 
has had a similar history . 1 It is to one or other of the several epochs in the 
growth of this metallurgical, medicinal, and alchemical literature on gems that 
the portions of S ukraniti dealing with these topics have to be referred. We, 
therefore, proceed to give a brief history of this literature. 

The knowledge of the use of gems has, like that of the metals, been 
discovered in almost ail the branches of Hindu literature, and, therefore, may 
be conveniently grouped for historical purposes under the same epochs as 
those for metals. Besides the treatises mentioned above which are common 
to both metals and gems, there are special treatises which have to be noticed 
here io connexion with gems. The chief difficulty in the classification into 
epochs lies, as always in Indian historical problems, in chronology. The 
'dates have been in most cases conjectural, . ■ 

We have noted above that Dr. Tagore’s encyclopaedic work on gems 
has drawn upon sixty- four Sanskrit treatises. Dr, Ramd&sa Sen’s work 
in collaboration with Pandit Kalivara Veddntav&gis'a is based on Brikat 
Samkitd , Mdnipartksa , S ukraniti, Mdna$olldsa i Amara viveka, Hemchandra- 
kosa, Muktavali) Rdjamghantu, Agnipurdna , Garudfapurdna, Agastyamatam, 
and Ratna-Samgraha. Another important work cn the subject is Yukti Kal~ 
pataru*, which is in manuscript, but has been used by Prof. Yogesh Chandra 
Roy in his Ratnapariksd. . • 

Fully conscious of the chronological defects, we add here a short history 
of the literature on gems in the Indian world : 

I. Vedic Period 

Precious stones and jewels are mentioned in Vedic literature. “ Maoris 
the name in the Rigveda 3 and later of a jewel used as an amulet agajnst all 
kinds of evil That either pearl or diamond is denoted is not clear. * * The Maui 
is certainly worn round the neck.” H In the Brahma^a of the old recension of 

1 The meagreness of this summary would be evident from the facts that (!) it has not 
been possible to gather information from even the most important works of non-Ayurvedic 
Sanskrit literature ; (ii) ancient Tamil literature has teen wholly excluded, and (Iii) old 
Prakrit and vernacular works also have not been touched. 

2 Like the Brikat Samhitd of Var&hamihira (6th cent A.D.), this work ascribed to 
Bhoja (probably 11th cent) is a valuable repository of information regarding things 
Indian. One manuscript of this work belonging to Mahamakop&dhy&ya Pandit Adityardma 
BhatfcaeMryya , M*A. of Allahabad is in the library of the Panini Office and is being edited 
•with translation and notes for the Sacred Books of the Hindus Series by the present author, 

3 Macdonell and Keith’s Vedic Index, voi. II. pp. 110-120. See also pp. 304, 3§0* 



the Yajurveda jewellery 1 is recommended to be strung on gold 
Atharva- Veda in Harvard Oriental Series bears the following tesi 
“ The bit of Hindu folk-lore about the origin of pearls by transforms 
rain-drops falling into the sea * * * * is at least ten centuries old, 1 
the sky, ocean-born, brought hither out of the river, this gold-born s 
for us a life-prolonging amulet.” 

II. Classical Period 3 (Soo B.C.--800 A.D.) 

1. Charaka mentions gems as drugs appertaining to the earth, and 
formula of ' the powder of pearl ’ compound. 

, 2 * Susruta 1 mentions pearls, vidruma, diamond, vaiduryya, s 

[quartz) and other gems as cool and being antidotes to poison and n 


i hc <tuu ruraijas reter to precious stones as ornaments for 
buildings, palaces, and images. The court of Yudhisthira, the cities of Dwflraka 
and Ayodhya, the chariots, umbrellas, temples, &c„ all testify to the use of 
emeralds beryls, rubies, & c. We also read of gifts made in diamonds, pearls, 
corals and rubies, and also of plants, cows and hills made of gems' The 
Mahabharata has often referred to vaiduryya, vidruma, sphatika’ suryya- 
hanta, chandrak&nta, mdranila, padmardga, diamond and marakata . 

4. Brih at Samhita 0 of Varfihamihira (505-587 A.D.) has four chapters 
on the examination of gems, refers to many previous Ralnasdstras, describes 
the characteristics of 22 gems, considers five of them only to be principal begins 
the section on diamonds thus: “A good gem brings prosperity to the king, and 
a bad one brings misery. It is, therefore, necessary to examine the properties 
of gems with the help of persons learned in the science ” 


Mitra’s Indo-Aryans, Yol, I, p. 289, 


viKramaawyan era, trie more important Puranas, and some of the Tantras See the 
on the History of Sanskrit Literature by Max Muller, Maedonel), Weber, and 1 
Max Mu er's volume was long out of print, but has been recently published by tl 
Office, Allahabad. See also the paper on the Character and Origin of the Parana 
B 0 Maaumdar in the Modern Review (Calcutta), Vol. XI, pp. 72-79, and the Dgn 
the Kali Yuga by Pargiter (Oxford University Press, 19X8) 

; ® 6 7- 268 ° f B « nS f transIation of Susruta by Kaviraja Devendra Nath 
Prof Yoges Chandra Roy’s Bengali work as well as Tagore’s Manimald. 

See Chidambram Iyer’s Brihat Samhitti (1884;, pp. 164-174. This work in 
us to the meteorological, agricultural, zoological, architectural, medicinal and as 
cal ideas of the Hindus m the 5th and 6th centuries A.D, and “is onehu-e at 
interpret the language of nature and ascertain its bearing on the fortunes of 
nations.’ .Those who are interested in the influence of Geography on History will 



III. Pala-Chola or Tantric Period {800-1200 A.D.) 

1# Rasaratnakara 1 of Ndgarjuna (8th cent.), the Mah&ydnist, treats of 
the extraction of the essence of vaikraata, dissolution of gems (pearls, &c,), 
killing of diamond. 

2* Agnipurdn a (9th cent.) testifies to Tantric influence, treats of the 
examination of gems, enumerates 36 precious stones, describes 8 only as 
Maharatnas, 

3. Garudapurana (9th cent.) testifies to Tantric influence, also treats of 
the examination of gems and enumerates them, mentions Turkey, considers 
12 gems as principal, discusses the features to be noticed 'in a gem before 
estimating value. 

4. Agastyamatam (later than Garuda, but previous to Visnmdharmottara) 
mentions Arab and Turkey, enumerates ten gems, recommends the use of nine 
gems for the propitiation of nine planets, is quoted in Yukti Kalpalaru, mentions 
pushpar&ga, vaiduryya, gomeda, sphatika (quartz), and pravala as five Uparatnas 
or inferior gems, notices the aspects to be noted in a good gem. 

5. Visnudharmottarapur&na (ioth cent.), really a part of Garudapur&na, 
bases its enumeration of precious stones on the Agnipurdna and examinations 
of them on the Garuda , mentions nine gems® as maharatna. 

6. Jyotisaratnamald of SrTpati, the astronomer ( 10th cent), enumerates the 
same nine gems as sacred to the nine planets that are mentioned in Sukranfti. 

7. Matsyapurdna describes a huge lake with diverse gems, in its 128th 

chapter,’. • 

8. Yukti Kalpalant (nth cent.) quotes Garudapurana and Visnudharmdt- 
tarapurana as authorities, is similar to Agastyamatam in certain particulars 
regarding the examination of gems, gives technical terms used in Ratna 
S&stra, treats of “ horses, elephants, ornaments, flags, umbrellas, seats, ministers, 
ships,” etc,, besides jewels, and frequently quotes from an author of the 
name of Bhoja, mentions mantikya, vajra, vidruma, gomeda, muktd, vaidurryya, 
indranila and marakata as the eight principal gems. 

9. Ratnasangmka* of Maharsi Simha(i2th cent.) consists of only 21 slokas, 

but gives a brief description of all the gems, refers to the prosperity of .Yavanas, 
does not mention vidruma. ■ ■ ' 


1 Dr. Kay’s Hindu Chemistry, VoL II, pp. 8-9. 

1 According to Sukraniti the Mah&ratnas are nine in number. About nine 
favourites of nine planets, see sloka 21 of Adhyaya 2 of J&taku Pdrijdta, tran 
Subrahmaniya Sastri and printed at Nirnaya Sagar Press, Bombay (1908), p. 24, 

8 Edited and published by Dr. Sen together with his Bengali monograph on 
Stones. ; * 
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IV, MODERN PERIOD (18O.O-160O A.D.) 

1. Rasara-tna&amuchchaya (13th- 14th cent,?) mentions vaikranta, 1 * 3 enumer- 
ates 27 sages skilled in alchemy, among whom Vy&di® is one, enumerates and 
describes the gems as agencies which help the fixation or coagulation of 
mercury, treats of the process of reducing gems to ashes. 

2. Dhdluratnamdld (14th cent.) treats of the properties of pearls* coral, 

diamond, and the modes of their incineration. ■' • 

3. Nighantu of Madanapfila (14th cent.) has a few verses about gems also. 

4. DhdtuUriya ( 1 6th cent.) gives the synonyms of pearls, coral, etc. 

5. Bhdvapralmsa ( 1 6th cent.) also refers to gems, discusses their effects 
as drugs, enumerates several new uparatnas or inferior gems. 

6. Rdjanighantu (17th cent.) recommends the use of gems for the 
propitiation of planetary deities 3 , indicates Tantric influence, and treats of their 
medicinal effects. 

From the foregoing history of mineralogical literature of the Hindus ex- 
tending over 2,500 years, it would have been evident that there are two features 
which characterise it:— j 

(1) that it is a record of continuous growth : Indian mineralogical litera- 
ture does not present the case of an arrested development but has grown from 
epoch to epoch, utilising and assimilating the new conditions 4 according to 
the changes in the cultural environment of the country, and displaying novel 
features according to the altered circumstances of the times. 

{2) that, like every other branch of Hindu culture, it has been built up 
by the joint and cumulative effort of the people of the whole of India : Punjab, 
Gujrat, Rfijputfinfi, Madhyadesa, Bengal, Maharfistra and D&ksinatya. Each 
quarter has contributed to the growth and development of Indian mineralogical 
literature, according £0 its opportunities, by supplying either ‘great masters’ 
or commentators as the need arose. Thus among the heroes of Hindu medicine 
and mineralogy, Charaka belongs to the Punjab, Susruta is claimed by Punjab 
as well as Benares, Vagbhata belongs to Sindh (Western India), Vrinda to the. 
Deccan, Narahari Pandit is claimed by Kashmir, but belongs probably to Mahfi- 
r&stra, Chakrapfii?i to Gauda (Bengal), S&rangadhara to Rajput&nfi, Visnudeva 
to Vijayanagara, Devadatta to Gujrfit, Madanapfila to Kanauj, Mathanasinha to ;! 
Malwa, and Bhfivamisra to some part of Madhyadesa (Le. the U. P.). 

1 Prof. Yoges Chandra considers this to be the first mention of vaikranta. But the dis- 
covery of Nag&rjuna’s Rasaratnfikara has pointed to it some four or five centuries earlier. 

* has been mentioned in Garmlapurana as specialist in detecting artificial 

pearls. * , ■ 

* bee the Hindi Edition (188fi),p. 139-142, Published from Benares. 

, * For the ‘ original ' features in the successive works of the so-called commentators, 

see the account of Sanskrit medical treatises in KavirSja BirajSeharana Gupta’s Bengali 
•work, Vanaugadhidarpana (Auddy Oo, Calcutta, 1908), pp. 30 , S 3 , S 4 , 35 , 36 . In this the 
author has presented a learned treatment of the History of Hindu medical literature, and 
h»s discussed the questions of priority, interpolations, &c., by reference to original texts,- ■ 
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Section 6. 

General remarks on Metallurgy 1 in Hindu life and thought. 

/ We shall first mention all the references in Sukranlti bearing on the 
subject of metals, whether (i) as indicating metallurgical, alchemical, medicinal 
or artistic and commercial uses made of them by the ancient Hindus or (2) 
as Indicating their theoretical or scientific knowledge about the diverse pro- 
perties of metals and their uses in society. A study of these references will 
give us (1) an estimate of certain aspects of the material civilisation of the 
Hindus, (2) an idea of the geographical influences in which portions- of the 
work might have been composed, and (3) incidentally enable us to determine 
the age of certain parts by comparison with the other works on the subject, as 
described in the preceding section. 

It may be remarked here that the “distribution” of the mines, metals, 
stones and gems mentioned in Sukraniti covers practically a chapter of the 
whole Economic Geology of Ancient and Mediaeval India. The Himalayan 
regions, Burma, Rajputana, the Deccan and the Indian ocean are the principal 
localities from which the minerals were derived in those days. Some of these 
regions* have been identified, others not. It would appear that commercial in- 
tercourse was sufficiently active in promoting the formation of all-India 1 markets,’ 
or rather “ world-markets ” for the valuables. It is therefore very difficult to 
give a ‘local’ character to the mining and allied topics referred to in 
S ukranilu 

Extent and Importance \ 

On this subject of mining* in ancient India, the Arthasdstra of Kautilya 
is a fuller and more definite document than the work of Sukr&cb&ryya. The 
economic and financial condition of the Maurya times (4th -3rd cent. B.C) 
is vividly mirrored forth in this treatise. “ According to it, there were two 
classes of mines, viz. (1) ocean-mines and (2) land-mines. * * * The duty 

of the Superintendent of ocean-mines was to look after the collection of 
diamonds, and other precious stones, pearls, corals, &c. * * * The Superin- 
tendent of land-mines had to perform the difficult work of prospecting and 
discovering new mines on plains and mountain slopes. * * * Silver ores are 
those which have the colour of sankha and do not emit much foam and smoke. 
Similarly, we find mentioned the properties of the ores of gold, bitumen, copper, 
lead, tin, iron, &c. * * * The Brahmana who has committed heinous offence 
® may be condemned to the mines.” 

The fables and fairy legends 3 in which gold, silver and precious stones’ 
play an important part also tell their own tale. In the appendix to his 

* Birdwood’s Paris Universal Exhibition of 1878, pp. 20-69 (2nd Edition). 

3 See the paper on Some Glimpses of India in the age of Chandragupta by Mr, Narendra 
Nath Law, M.A„ B.L., in the Modern Review for April, 1911. 


51 See also Lalbehari Bay’s Folk Tales of Bengal (MacMillan Sc Go.) and Shaikh Chilli's 
Folk Tales of Hindus than (Paninii Office, Allahabad) for the stories, respectively, regarding 
the origin of rabies, and of the Seven Goldsmiths. - 




Indian Mythology 1 
the Folk-Tales, both 
back to India* 
authors Herodotus, Ktesias, Strabo 
* * • it is evident that these tales 
of India. Some of the 
precious stones, 

hilis full of gold (Panchatantra III, 
— ■ J 3®)> of the Naga w. 

its . life (Jataka Nr. 3S6), o 
seen the golden city (Kathl 


remarks : "In all cases the gn 

ind in many separate character 
as the land of them birth. • • * And when the 

and iElian speak of gold-d 
are only a reflection of the imagh 
principal elements in the fables are gold 
- 1 In India we read of serpents (n a a* *■,!■ 


Hi, 6 , Jataka Nr. 
who saved 
who has 
(K. S. S. V, 2 

and flowers and with clusters of pearls (K. S. 

How does it happen that precious metal 
a part in India’s tales (and therefore also in 

The simple reason is because India has alwav 
same. ^ 

2 , An ear] y P roof °f this fact we gather 
reeks Thus whilst Megasthenes relates tha 
beais all kinds of cultivated fruits, it has ui 
soi ts of metals, for it is in possession of mucl 
copper and iron, yea, even tin and other metal 
ture of useful articles and ornaments, as w. 

^ ‘ tot Taprobane (Ceylon, prode, 

pearls than the continent of India, and peopl 
gold and ornamented with gems. 3 .* 0 » A ,, 
mines still being worked in India. According to 
there are about 59 gold mines, 14 silver mines 
>ron, 5s copper and 21 lead-mines. The creat’ 
to reach India also give evidence of this 000 
^ Considering these things, can we 'wonder 
Riches (Kuvera), a god for those riches that « 
those that grow In the fields ? 8 

Precious stones and metals have also left 
Tamil classics of the Augustan age which, accord 
placed in the 2 nd century A.D. Two celebrated ■ 
(epic of the Anklet) and Manimekhalai (Jewel-i 
before us a vivid picture of the . political, re 
and social life of the early Choias, derive tl 

rr, morals and 


we in India find a God of 
1 the mountain and not 


. ( 79 ) 

The author of the History of Indian Shipping quotes the following from 
41 A geologist’s contribution to the History of Ancient India ” by Prof. Ball in 
the Indian Antiquary for August 1884 : “Even in the Mosaic Period (1491-50 
B.C.) precious stones which were to a great extent a speciality of India appear to 
have been well known,” Prof. Ball also rejects the view held by Lassen, Heeren 
and others that gold (and silver) was not indigenous to India but was imported 
from abroad, eg Tibet, Burma, and Africa. 

The following evidence given by Mookerji derived from Seal's The Chemical 
Theories of the Ancient Hindus gives a bright picture of the economic mineralogy 
of Hindu India: “ Broadly speaking, there were three great discoveries in applied 
chemistry to which India owed her capture of the world-markets : (1) the pre- 
paration of fast dyes for textile fabrics by the treatment of natural dyes like 
manjistha with alum and other chemicals ; (2) the extraction of the principle of 
indigotin from the indigo plant by a process, which, however crude, is essentially 
an anticipation of modern chemical methods ; and (3) the tempering of steel 
in a manner worthy of advanced metallurgy, a process to which the mediaeval 
world owed its Damascus Swords.” 

Ornaments . 

According to authors of the Sukra cycle, as to all Hindu writers, the 
Earth is full of wealth, 1 and Kuvera® is the deity presiding over it. They 
appreciate Kuverata 5 or the possession of wealth more than many other 
qualifications, though, of course, it is inferior to I$ata or over-lordship, i.e., 
sovereignty. They would therefore enjoy the good things of this world and 
advise others to do it. 

According to them ornaments constitute some of the important valuables 4 
of the state, and the ruler should appoint females to look after them. These are 
some of the items among the gifts 6 of the king to his officers, and we are told 
that the good servant 6 is satisfied with those that he receives and does not 
hanker after things not given. The love of ornaments among Sukra's country- 
men is also indicated by the frequent metaphorical 7 uses of the term in 
Sukranlti. Thus “the ornament, the kingdom, strength, learning, or wealth 
does not adorn a man so much as courtesy and gentleness. Speed in horses, 
splendour in jewels, mercy in kings, blandishments in prostitutes, sweet voice in 
singers, charity in rich men, prowess in soldiers, abundance of milk in cows, 
restraint in ascetics, eloquence in learned men, impartiality in councillors, 
truthfulness in witnesses, devotion in servants, good counsels in ministers, 
silence in fools, faithfulness in wives, are the proper ornaments,'* 

Three uses of ornaments have been mentioned • in the treatise (1) as 
valuables of the treasury and as marks of honour conferred on office-bearers, 
as we have just noted, (2) as decorations for the person of females The 
woman should put on clothes, ornaments, jewels given® by the father-in-law^ 


1 Sukra I, 849-350, 357-358. 

* Sukra 1, 151, 160, 861-362 

* Sukra IV, iii, 4-5* 

4 Sukra I, 703-704. ' 


9 Sukra II, 846-848. 

.• Sukra II, 12. 

7 Sukra III, 291-292, 471-479/ 
* Sukra IV, It, 21-22. 
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mother-in-law, husband, parents, brothers, uncles and relatives (3) for 
adorning images of the rajasika' 1 type. That ornaments are important items 
in the material life of the people is likewise shown by the distinct recognition 
of the social offence committed by those who use others’ clothes, ornaments* 
gold, &c. 

The following is taken from Rajendralal's Indo- Aryans “ In the Nirukta 
of Yaska and the grammar of Panini not only ornaments, but names of various 
kinds of them are enumerated, and Manu defines the nature and duties of the caste 
whose special vocation was to manufacture them, and the punishment meet for 
fraudulent adulteration of gold. The old vocabulary of Amarasinha gives names 
for crowns, crests, and tiaras for the head, of rings, flowers and bosses for the 
ears ; of necklaces of one to a hundred rows, and of various shapes and patterns ; 
of armlets and bracelets ; of signet and other rings for the fingers ; of zones and 
girdles for the waist of both men and women ; as also of ornaments of bells, 
bands and chains for the legs and ankle.” The sculptures of Bhuvaneswara and 
the bas-reliefs of Sanchi and Amardvali exhibit specimens of a great variety of 
ornaments which have been described with illustrations by Rtjendral&l. 

The countrymen of Sukrachdryya are thus neither barbarous people 
who do not understand the importance of valuable commodities and who have 
not the aesthetic sense to appreciate them as materials for decorative and 
utilitarian arts. Nor are they the Utopians who set no store by precious 
metals, but employ gold and silver for their vessels of baser use. We know 
that the Utopia or ‘Nowhere ’ of Sir Thomas More is peopled by men among 
whom the wearing of gold is a reproach and where fetters of bondmen are 
made out of it. “Gold and silver, whereof money is made they do so use 
as none of them doth more esteem it than the very nature of the thing 
deserveth. And then who doth not plainly see how far it is under non: 
as without the which man can no better live than without fire and water. 
Whereas to gold and silver nature 3 hath given no use, that we may not well 
lack : if that the folly of men had not set it in higher estimation for the rareness’ 
sake. * * * And these metals, if they should altogether at once be taken 
from the Utopians no man there would think that he had lost the worth of one 
farthing." 

These are the teachings of the socialistic and the political reformer of 
England in the 16th century. But the authors of the Sukra cycle are not 
revolutionary idealists running away from the troubles and imperfections of 
the existing state of things into an Ideal Republic of nowhere. They are sane 
men dealing with the world as it is, and have to reckeu with the human passions 
as they are. They therefore do not taboo wealth and enjoyments from their 
scheme of life, but try to regulate them as far as necessary. 

3 Sukra IV, iv, 163-184. 

* SukralV, v, 151-152. 

* See the chapter on “journeying or travelling abroad with diverse other matters 
cunningly reasoned ” in the Utopia of Sir Thomas More (English translation). 
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Suhra on Mining and Metallurgy a - ' ’■ ' ’ - 

In this pursuit of wealth they do not scruple to disembowel the “ unsunned n 
treasures of the underground universe and search its entrails wide, and deep. 
It is because of this that we have the very old European tradition about the 
1 wealth of Ind * in the gorgeous east which “ with richest hand showers on her 
kings barbaric pearl and gold.” Mining becomes thus one of the occupations of 
the people, and the rulers have a right to its yield. Among other functions the 
Sumantra 1 or Finance Minister of the state has to study the amount of revenue' 
realised through mines. This income from the mines is known to be Itara 
or other than pdrthiva (t 0 e. } terrestrial), according to the Public Finance of the 
Sukra statesmen. u Duties, fines, royalties on mines , 8 prices and contibu- 
tions, etc,, are known to constitute non-terrestrial income according to writers 
and specialists.” The mention of mines 3 among the regions of Sulka or duty 
which is the king's share from the buyer and the s'eller points also to the import- 
ance of mining as an item that feeds the Income-schedule of the State Budget* 
So we read : “The king should realise from minerals 4 at the following rates ; half 
of gold, one-third of silver, one-fourth of copper, one-sixth of iron, tin. and 
lead, half of gems, half of alkalies ; after the expenses have been met” The 
ruler is also advised to appoint miners 5 to their proper works and store by 
minerals 6 carefully for emergency or other purposes. 

Not only the miners, but goldsmiths, coppersmiths and other metal-workers 
as .well require patronage and " protection ” of the State. 14 The king should 
always keep in his kingdom the tools and implements of the metal-workers 7 
after inspecting them” and find occupation for 11 those who make lighter 
machines, gunpowder, arrows, cannon-balls, and swords, and construct various 
. tools and implements, arms and weapons, bows and quivers, etc.; those who 
prepare ornaments of gold, jewels, etc., builders of chariots, stone-carvers, 
blacksmiths, and those who enamel metals.” _ /Mil! 

This enumeration of the industries connected with metallurgy to be en- 
couraged by the king involves also a good deal of legislation on the sub- 
ject. Thus among the laws to be promulgated among the people one is that 
« falsehood must not be practised by anyone with regard to the standard of 


* Sukra It, 211-212. 

2 Sukra II, 671-672. The p&rthiva or terrestrial income accrues from the rights of 

sovereignty over lands, rivers, seas, lakes, tanks, wells, &c. 

3 Sukra IV, ii, 212-218. 

4 Sukra IV, ii, 288-235. Here I beg leave to correct my translation on p. 148 of Vol. 
XIII, Parts I and II of the Sacred Books of the Hindus Series. Vcmga is tin and not ■ 
zinc.* The words for zinc i nSnkranUi are rangaka and jasada. The reader is requested 
to understand these three lines as translated in this section. 

6 Sukra II, 404-405. 

0 Sukra IV, ii, 60-88. 

* Sukra XV, iv, 85-87. if Pi' , ’’ ... 

Sukra II, 304-398. " * ' ' ' 
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weights and measurements, currency, some kinds of metals 1 etc.” So also " the 
ipan who adulterates 3 metals deserves double the punishment.” State inter- 
vention m Industry cannot be one-sided. If it is the duty of the ruler to 
maintain the artists and artisans and thus "protect” them with work and 
wages, it is also his lookout to see that the people should be protected from 
them. Hence guardianship of the state must be exercised against the dangers 
of false and counterfeit coinage and the passing off of base metals for genuine 
and high class commodities. 

An account of the fabrication of imitatiou-jewellery in Hindu India has been 
preserved in the dramatic literature of the ist cent. B. C. In the Troy Cart of 
Sudraka a question is raised about the identity of certain ornaments produced 
in a court of justice. We quote the following from that play published in 
Wilson’s Hindu Theatre : s 

"Judge.— Do you know these ornaments ? 

Mother. — Have I not said ? They may be different, though like. I cannot 
say more ; they may be imitations made by some skilful artist. 

Judge ~l t is true. Provost, examine them ; they may be different, though 
like; the dexterity of the artists is no doubt very great, and they readily 
abncate imitations of ornaments they have once seen, in such a manner that 
the difference shall scarcely be discernible.” 

The examination of metals as to their genuineness and worth thus becomes 
an important function of the state as well as people. The Sukra statesmen know 
very well that metals 4 may be made to acquire artificial character, and have men- 
honed the preparation of artificial gold' as an art or one of the sixty-four kal&s. 

e testing of minerals must therefore be an important branch of learning 
and ,s referred to as a lea it. And the wise men 1 are those who know how to • 
determine their value by carefully examining them. One test is given in the 
o lowing lines : “ If two pieces 8 of a metal-one pure and the other suspected 


1 Sukra I, 587-592. ~ ~ — 

* Sukra IV, v 660. So also Manu advises the king to cause a dishonest goldsmith to 

it fift ntftn.ASi Wi+.h Mimiw TV V ?GO.... 


be cut to pieces with razors. IX, 292. S 3 . msnon6Bt 

8 Wilson’s Hindu Theatre. II, p. 85. 

4 Sukra IV, n, 171-172. where we are told that gems also have defects but tw, „ 

‘natural.’ This preparation of artificial metals, however, does not seemt tTftlT 
mutation of “ base ” metals, e.g., copper or lead into gold or silver, but the manufacture 
of imitation gold or silver, i.e, of substance having their lustre, or the laying of g^T 
silver deposits on copper and other metals. Prof. Yoges Chandra . . 

lZa7« na ~ Pankia ^ eXamiUiDS th6 extraCts from R «^ai tl a-samuehchaya 7nd Oantda. 

metalstS,^ n^lSe^^on^l 

5 Sukra IV, iii, 180. 

’ Sukra IV, ii, 171-172. 

*•» •»«»»>» «» ««*, rn* 







as alloy — be successively passed through the same hole, and threads of equal 
lengths be drawn out of them and weighed, and if the weights of both are equal, 
then the metal 1 is unalloyed, otherwise not. 57 

We have already referred to some of the industries connected with metal- 
work,® The use and manufacture of seals and emblems have been mentioned 
in several places. 3 Thus, “one should put on the clothes, uniforms and 
emblems granted by the king ; ” " they should put down their seals over it at 
the end of the writing “ the king should give to each cultivator the deed of 
rent having his own mark (seal).” These and other manufactures are sug- 
gested also in the enumeration of the kalas } e.g, t (i) melting, 4 powdering, 
incineration &c., of metals, (2) the knowledge of the mixtures of metals and 
herbs or medicinal plants, (3) analysis and synthesis of metals, (4) preparation of 
alloys, ( 5 ) alkalies and salts; ( 6 ) cleansing, polishing, ( 7 ) dyeing of stone and 
metal vessels, (8) making of ornaments, (9) enamelling, (10) preparation of 
tools and implements, &c.” 

Metals thus occupy a very important place in several aspects of the 
secular life of the people as described in Sukranlti . They have a religious 
bearing also. For the “ images of gods 5 are made of sands, pastes, paints, 
enamels, earth, woods, stones and metals,” the strongest being those of metals. 
This religious branch of the metal-craft carries with It a very severe res- 
ponsibility. It compels the artist to be very particular about his workman- 
ship and to study the canons of Hindu art, in order to conform to them as closely 
as possible. For, though defects may be allowed in images of a temporary 
character, e.g. f those made by painting, drawing, or of sand, earth &c., and in the 
natural images of gems and stones picked up in rills and hills, those which are 
to be durable must be tested very minutely and must satisfy the condition of 
good Art Thus we are told that “ one should consider the defects of propor- 
tion in images of stones 6 and metals only.” If the sculptor bungle with the 
work entrusted to him and do not construct the image according to the 
prescribed measurements of the limbs, his wealth and life would bejeopardised 
and his misery 7 will daily increase. 

Metals and stones in minor arts . 

We thus see that, besides the important part played in commercial, social, 
religious, and literary lives of the people of India, the metals and gems have had 
their influence on Indian art also. Architecture as well as sculpture of Hindu- 
sthan bear abundant testimony to the treatment of dhdtus and ratnas by artists. 

1 See also the rale laid down in SitkranUi about the relation between weight and 
volume. IV, ii, 177. 

2 Notice also the references to the manufacturers of badges, sceptres, bridges, coins, 

Sukra II, 858-855 ; 1, 722. ■; 

s Sukra II, 490-491 ; II, 789-740 ; IV, ii, 247, 

4 Sukra IV, iii, 145*150, 167-168, 179-198. 

fi Sukra IV, iv, 147-151. 

* Sukra IV, iv, 805-809. 

* Sukra IV, iv, 157-159. * 
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chemico- medical treatises that treat specially of the minerals are very diverse I 

in the matter of enumeration, classification and synonyms. Each represents in 1 

fact to a certain extent the cultural characteristics of the place or epoch in which I 

it was composed. J 

The word rangaka 1 which has been taken here as a synonym for zinc has I 

been used only thrice,® Another word has also been used as a synonym for \ 

rdngaka or zinc. This is jasada} But the terms rangaka and jasada are not 1 

to be met with in older literature, nor is even the substance which is denoted 
by these terms mentioned there as one of the metals. 1 

Vedic Period . - I 

In Vedic literature we meet with six or perhaps seven metals : (i) Gold 4 1 

called by the names of Candra, Jatarupa, Suvarna, H&rita, and Hiranya, (2) 

Silver called Rajata, B (3) Copper called Loha, 0 (4) Tin called trapu 7 (5) Iron 8 

called Ayas, kris^ayasa, sy&ma, (6) Lead called Sisa 9 Perhaps bronze is also 1 

suggested. 

According to Messrs. Macdonell and Keith, the exact metal denot- 
ed by the word ayas when used by itself, as always in the Rigveda, is 
uncertain. As favouring the sense of bronze rather than that of iron may be 
cited the fact that Agni is called ayo-damsira , (with the teeth of ayas) with , j 
reference to the colour of his flames, and that the car-seat of Mitra and Varuna 
is called ayasthuna (with pillars of ayas) at the setting of the sun. Moreover, 
in the Vajasaneyi SarahiUt ayas is enumerated in a list of six metals ; gold 
(hiranya), ayas, syama, loha, lead (sisa), tin (trapu). Here sy&ma (swarthy) and 
loha (red) must mean iron and copper, respectively ; ayas would therefore seem to 
mean bronze. In many passages in the Atharvaveda and other books the ayas 
is divided into two species— the syama (iron) and lohita (copper or bronze). In 
the Satapatha-Brahmana a distinction is drawn between ayas and lohayasa 
which may either be a distinction between iron and copper or between copper 
and bronze. In one passage of the Atharvaveda 10 the sense of iron seems certain* 

Possibly, too, the arrow of the Rigveda which had a tip of ayas was pointed with 
iron. Copper, however, is conceivable, and bronze quite likely. The Satapatha- 
Brahmana states that if well-melted” it is like gold, referring evidently to 
bronze. , • ■ L. . V :.fj 

1 For the antiquity of the wore! and its history see Bmruta, Madcinap&la and j 

DMtukviyd referred to subsequently* ' J 

3 Sukra IV, ii, 173-175, 176, 183, 144. i 1 

1 0 Sukra IV, v, 640-048, 058-059. ' | 

4 Max Muller and Keith’s Vedic Index* Vol. I, 254, 281, 31 ; II, 459, 49S, 504, 505. J 

6 Vedic Index Vol. II, 197. 

* Vedic Index Vol. I, 31 ; II, 234. 

7 Vedic Index I, 31,326. 

8 Vedic Index I, 81, 32, 151. 

* Vedic Index I, 31, 452. 

A0 V. 28, see Vol. I, p. 272 Harvard Oriental Series. 
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The following is taken from Dr. Ray’s History of Hindu Chemistry : x 
'In Vedic literature iron proper seems to be designated kmnayas or the black 
metal,” and copper by lohitdyasa or the red metal. 

Besides gold and silver, several other metals, e.g., iron, lead and tin are 
mentioned in the white Yajurveda XVIII, 13. In the Chhdndogya Upanisad 
IV, 17, 7, we also read “ As one binds gold by means of lavana (borax), and 
silver by means of gold, and tin by means of silver, and lead by means of tin, 
and iron by means of lead, and wood by means of iron, and also by means of 
leather.” 

At least three metals are mentioned in Atharvaveda, 5 used for amulets to 
be put on against demons, for long life or for safety. These are gold, lead 
and iron. 

Vedic literature thus testifies to the antiquity of Hindu metallurgy and to 
the varieties of nomenclature used in designating the metals. 

The Charaka mentions suvarna and five lohas or metals, but does not 
name any. 1 Kaviraja Avinds Chandra Kaviratna calls them silver, copper, 
lead, tin and iron. It is to be noted that the word dhdtu does not occur here, and 
that loha ' is a generic name for metals, almost like ayas in Vedic literature. 

The Susruta 6 mentions six metals under the heading of trapu (tin) order 
among the 37 classes of drugs enumerated in Chapter XXXVIII of Sutra- 
sth&na. These are trapu (tin), sisa (lead) tamra (copper), rajata (silver), krisna- 
loha (iron), and suvarna. But in Chapter LXIV, while treating of the Lavanas , 
Susruta mentions 7 metals 7 and describes their properties. The additional 
one is kdmsya or bell-metal. A new name Is also introduced. • This is ranga, 
perhaps a synonym or misprint for vanga, which is trapu or tin. But if ranga 
be the correct reading, we have here the authority for the use of the term in 
the same sense of tin in Madanapdla-nighanlu and Dhdtukriyd, works of the 
fourteenth and sixteenth century respectively. 

The doctrine of six metals continued . 

At least five metals are referred to in Mah&bh&rata, 8 viz., gold, silver, 
copper, iron and Kamsya, Antarakom, a work not later than the 6th century 

1 Vol. I, first edition, p. 83. 

2 Book 1, 18, 35 ; Book V, 28. 

* The Susruta also differentiates iron by the term Kripjaloha (black metal), though 
copper is known by its proper name tamra. 

4 See the Sanskrit text edited by the Kavirajas Devendranath Sen and Upendranath 
Sen (1897), p. 7. ' 

■■ In the section on the Doctrine of Nine Gems, the two pairs of convertible terms 
(i) Dhdtu and loha, and (2) Batna and tnani have been treated historically* 

8 Bee p. 181 of the Bengali translation of Susruta Samhitd by Kavirajas Deyendranath 
Sen and Upendranath Sen (1900)* 

7 See the Bengali translation, p. 968* 

8 Prof# Yoge$ Chandra Bay’s Batnaparitya (1904), p. 154. 
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A, I)., mentions gold, silver, copper, kamsya, pittala (brass), iron, tin, mercury 
and sauviranjana {stibnite). Pittala or brass is thus at least as old as the sixth 
century. It is also mentioned by Varahamihira of the same age* The use 
of mercury as a drug is also at least as old as Varahamihira. 

The Rasdrnava^ of Nagarjuna (8th cent,) mentions six lohas or metals: 
suvarna, rajata, t&mra, tiksna (iron), vanga (tin) and bhujangama (lead). Here 
we get tiksna and bhujangama, two new names for substances used since 
Vedic times. 

The Rasaratnahara of the same author gives new names to the metals. 
Thus silver is si/d and tdra, copper is sulva , lead is ndga. 

The Rasakridaya* a work of the eleventh century, uses ndga for lead, 
tiksna for iron, and gives three classes of metals: (i) noble, e.g„ gold, and silver, 
(2) essential or substantial, e.g t} copper, brass (ara), tiksna and k&nta (varieties 
of iron), and (3) those which emit foetid odours, e.g y lead and tin. 

The Rasapra kdsa sudh dkara of the thirteenth century gives the name tdra 
for silver. The Rasakalpa of the same age mentions six lohas or metals, e.g. f 
hema (gold), rupya (silver), arka (copper), vanga (tin), ahi 5 (lead) and lauha 
(iron). Varta and others are also mentioned as alloys. 

The 14th century. 

The Rasaraina-satnuchchaya of the fourteenth century, which quotes 
passages verbatim from Rasarnava and other authorities, begins its Fifth 
Book that on lohas or metals with the following words : 1 The suddha or pure 
metals are kanaka (gold), rajata (silver) and loha (iron). The Puii lohas (those 
emitting foetid odour) are two, viz . : naga (lead) and vanga (tin). The misra 
or alloys are three in number, viz. pittala (brass), kamsya (bell-metal), and 
varta. The Loha metal is loha or iron, and often conveys different meanings/ 
Here we have five metals divided into two classes, and the 3 alloys regarded 
as forming a class by themselves. This enumeration, nomenclature and classi- 
fication of metals may be compared with those in Sukraniti , thus ; — 

(1) Loha is the generic name for metal in R. R, S, whereas dhatu is the 
word for it in Sukra. 

(2) Sukra includes rangaka , a new metal among the pure metals and thus 
gives the number seven, whereas according to R. R. S. the number is only 
five, but six later. 

(3) The alloys are two in Sukraniti , but three in R. R. S # , including 
vartaloha ‘ which is produced from kamsya, copper, pittala, iron and lead and 

' is thus an alloy of five matals.’ 

The Rasaralna-samuchchaya often uses ayas for iron, and mentions tiksna 
and kdnta as two of its three species. In Book X, 70, it refers to the six 


1 See Sanskrit Text edited by Dr* Ray, Vol. IT, 89, 90, 

* gee Sanskrit Text edited by Dr. Ray, also Hindu Chemistry , Vol. II, p, 11. 

* See Dr. Ray's edition of the Sanskrit texts in Hindu Chemistry , Vol. II. 






metals, but mentions only two alloys like Sukraniti. Trapu is the word used 
here for vanga or tin. 

The Sarangadhara 1 of the same age recognises seven metals, though if 
does not mention zinc, but later names nine metals including two alloys, brass 
and bell-metal, after the nine planets. 

The fourth chapter named Savarnavarga of Madanapdla-nighaniu, 
another work of the 14th century, however, mentions suvarpa, rupya, tamra, 
kamsya, pittala, ranga or vanga, jasada (zinc), sisa, loha (iron), sulphur, 
mercury, gems, etc. It gives the synonyms of these metals also, and treats 
of their properties. It is to be noted that ranga, vanga and trapu are used as 
synonyms to indicate tin ; and jasada is described as being ‘ ranm-sadrisa' Le.. 
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metals is continued in the Bhfivaprakasa of the r 6th century which describes 
tin by the name of ranga and zinc by jasada. But Rdjanighantu of the 17th 
century does not mention zinc, though it enumerates the two alloys and seven 
metals, Ksudrasuvarna is mentioned in the place of zinc. 

Whether the authors have reckoned only six lohus or seven (as since 
14th century downwards), the principle has been to count the pure or unalloyed 
metals only. Later,, the doctrine. of seven pure metals is replaced by that of 
eight and nine metals, without reference to their character as pure or alloys;. 
Thus Dr. Rfimadasa Sen quotes a Vatdyakt 1 text which regards gold, silver, 
copper, iron, Kusya (zinc), mercury, ranga (tin) and lead as the eight principal 
dhdtus . Another version of the tradition of eight metals is supplied by 
Ddnasagata which gives gold, silver, 7 z&msya (the alloy bell-metal), copper, 
lead, ranga (tin), Iron and raita (brass). 

The Sukhabodha considers nine metals to be chief, e.g., gold, silver, &ra 
(brass), naga (lead), copper, ranga (tin), tiksna (species of iron, steel), kfimsya 
(bell-metal) and kanta lauha (species of iron). This list does not give zinc, 
mentions iron twice, and includes the two alloys which are known to the author 
as such, according to Dr. Sen/ 

It is to be noted, moreover, that in the extracts from Bhfivaprak&sa and 
other works just quoted, the word ranga is used not for zinc (as, in Sukraniti, 
a synonym for jasada), but for vanga, trapu or tin (as in Susruta, Madanap&la, 
and Dhfitukriyfi). 

Another fact should draw our attention. In the whole literature on the 
subject from the earliest times, mercury has not been mentioned in any list of 
metals, except in the above quotation from vaidyaka ; though its use as a 
medicinal drug has been known since at least the epoch of Savangadhara-San « 
graha (14th century), 3 according to Dr. Dutt, but according to Dr. Ray, 
since at least the age of Varahamihira 3 (6th century), who mentions 4 iron and 
mercury among the aphrodisiacs and tonics ’ in Brihat Samhita * 

Explanation of the number Seven. 

The foregoing account will have shown that the i Doctrine of Seven Metals' 
represents only certain stages in the story of metals in Indian literature. 
Allowing for the fallacy of argumentum ex silentio, we have placed it in the 
epoch between the 14th and 17th century. For an explanation or * philoso- 
phy ’ of this doctrine we may hazard a hypothesis. Perhaps it is to be sought 

1 See Ramadasa Sen’s Ratna-rahasya , a Bengali work already referred to. 

a * The oldest work containing a detailed account of the calcination or preparation . 
of the different metals (such as gold, silver, iron, mercury, copper, tin and lead) is, I 
believe, a concise treatise on medicinal preparations by Sarangadhara.’— Dr. Butt’s Preface 
to his Materia Medica of the Hindus. Dr . Dutt believes that mercury was just coming 
into use in Chakrapani’s time (11th century). 

8 Hindu Chemistry, Vol. I, xlvih First Edition. ‘The Rasdrrtam of Nagarjuna <8th 
century) is, as the name implies, the ‘ sea of mercury * and extols the virtues of mercury 
and its various preparations.’ The discovery of this work by Dr. Kay also falsifies the 
notion of Dr. Dutt and testifies to the antiquity of the internal use of mercury. 
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seven Kulaparavatas or mountains, the seven rivers, the seven planets or 
grahas, the seven heavens, the seven seas (salt, curd, milk, etc.), the con- 
stellation of seven stars called saptarsiniandala, the seven immortals {chirajivi- 
nah) etc. The tradition of seven being the number of principal metals may have 
had its origin in the same tendency of people to tabulate important facts and 
things of the world according to one or other of the numeral orders. Or, 
originally, the doctrine may have had nothing to do with mystic numbers— 
it may have been the result of a simple observation of mineralogical facts. 

The arguments of Dr. Ray to prove the indigenous origin of Indian 
alchemy incidentally throw important light on the doctrine of seven metals 
both in the east and the west, and demonstrate the absence of any mystic 
connexion between planets and metals in Hindu thought. ‘One of the most 
favourite doctrines of the neo-Platonists was that the metals were engendered 
in the womb of the earth under the influence of the planets. According to 
Olynipiodorus (5th century A.D.) lead is begotten by Saturn, electrum by 
Jupiter, iron by Mars, copper by Venus, tin by Hermes, gold by the Sun and 
silver by the Moon. *** Varahamihira’s Brihat Samhita, if anything, is a 
lepettoiy of astrological notions. In vain do we look even there for any chance 
and solitary reference. The alchemical literature of India is equally silent about 
it. * * * The old Greek writers repeatedly refer to the mystic relationship 
between the seven planets and the seven metals. * * * The Arabs who adopted 
many of the Greek doctrines of alchemy also represented the seven metals by 
the seven planets. * * But in Sanskrit literature we find invariably six metals. 
It is only in the Sarangadhara and other later works that we find seven 
metals ; * * but this author adds two more to the list and quietly lays down 
that there are nine metals, which derive their names from the nine planets.' 
* * Rajputaua had been overrun and occupied for a brief period by the Musa*l- 
man conquerors shortly before the time of Sarangadhara, and it is reasonable 
to suppose that he had gleaned some astrological notions from that quarter.’* 
Finally, it may be observed that while in India the doctrine of nine 
gems was influenced by that of nine planets, the doctrine of seven metals 
was influenced, if at all, by that of seven planets. 

Section 8 - 

The Economic Mineralogy of Sukrdc/idryya's India. 

(a) The Pure Metals. 

References to gold as to other minerals in Sukraniti are commercial 
financial and industrial. The statesmen of the Sukra cycle are concerned 

1 See the discussion in the section on the Doctrine of JVine Gems, ~~~~~ 

* Dr, Bay’s Hindu Chemistry Vol. II, lxxxvi— xc* 
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with them principally as marketable commodities and possessing some ‘ value. * 
Identification of these metals, examination of their genuineness, and determi- 
nation of their ‘ price ’ in terms of money are the chief topics dealt with by 
Sukr&ch&ryya. A study of these references will thus be a main source of 
our knowledge of the commercial geography and economic history of India 'in 
ancient times, and incidentally of mining, 1 minting, metallurgy and other 
industries. 

It is not safe, however, to infer anything as to the locale of Sukraniti 
from the references to mines and metals, as (i) they are more or less of a vague 
character and (ii) the mineral products are very mobile and easily transportable, 
commanding what is known as the ‘ world-market.’ Perhaps the definite* refer- 
ences to the rates of royalty, remuneration and prices apply to the ideas 
generally prevalent rather than to those of any one mineralogical zone, e.g., 
Rajputana, Deccan, &c. 

i. Gold^ 

The lustre and brilliancy of gold are well-known to the Sukra authors. 
Gold, 3 according to them, is the best metal. Its appreciation as an ornament 
used in decorating the person of human beings is referred to. The making of 
ornaments with gold is a hold.* 

Testing. 

There are two methods by which gold can be identified. The first me- 
thod consists in differentiating it from other metals. 5 The test is given in the 
rule that “ gold of the same weight as other metals is small in volume. Others 
are bulky.” The density of gold being high, there will necessarily be great 
weight in small bulk. Thus, though the gold coin mohur and silver rupee 
have the same weight, the mohur is smaller in size than the rupee. The 
second method consists in differentiating pure gold from imitation gold or an 
alloy or some other metal. The test as described previously is conducted in 
the following way : “If two pieces of a metal, 6 one pure and the other sus- 
pected as alloy, be successively passed through the same hole, and threads of 
equal lengths be drawn out of them and weighed, and if the weights of both 
are equal, then the metal is unalloyed, otherwise not.” Thus, as Prof. 
Yoges Chandra Ray says, if the weight of, say, copper wire be 8, that of gold 
wire of the same length (drawn through the same hole and hence having the 
same width) would be 19. Or take copper and gold o f the same weight, and 

1 For an aceountT of mines and minerals in Modern India, see the Indian Empire in 
the Imperial Gazetteer oj India Series. Descriptive and Economic Volumes (I and III). 

3 Principal Burns in his monograph on Gold and Silver work in the Bombay Presidency 
(1904) has dealt with the subject a bit historic ally. Of. also “ Paris Universal Exhibition, 
1.878 : Handbook to the Indian Court,” by Sir Oeorge Birdwood, pp. 59-61, second edition, 

8 Sukra IV, ii, 178-175. ■ ; 

4 Sukra IV, ill, 179. 

6 Sukra IV, ii, 177, 

6 Sukra XV, ii, 178-179, 
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draw two wires through the same hole ; then if the length of gold wire be S 
that of the copper wire would be 19. Both these tests of Sukracharyva are 
thus dependent on the theory of Specific, Gravity. 

rhe use of gold in art for decorative or utilitarian purposes necessarily 
introduces difficulties in the matter of testing the genuineness or otherwise 
of the material worked upon. The following are the rules for the guidance of 
people : (1) when one hundred pa/as of gold* is taken and melted, it is pure if 
it still remains one hundred palas, and does not become less. (2) In articles 
of the best workmanship gold 3 is lost by a two-hundredth part of itself 
(while ^silver by a hundredth part) ; and if soldered by using good material, the 
weight is increased by a sixteenth part. Having examined the soldering and 
. the workmanship, the increase or decrease should be determined. 

The Sukra statesmen are of course specially interested in the ability to 
distinguish the values of gems and metals and differentiate the genuine from 
counterfeit coins or imitation from pure, metals. And the testing of the 
worth of gold was certainly a very common phenomenon in Sukra’s times, 
as it still is. For the examination of the genuineness of precious metals 
supplied an analogy with the examination of the character of officers and 
servants. Thus we read: “Just as gold 3 is tested by experts by having 
reference to the lightness or heaviness of weight, colour, sound, etc so also 
one should examine servants or officers by reference to their work, companion- 
ship, merits, habits, family relations, &c.” 

/ 5 s Wealth and as Money, 

Several references in Sufoaniti point to gold and silver, specially the 
former being the ‘measure’ or ‘standard’ of value. Its functions as the 
‘medium of exchange ’ is also frequently indicated. Thus among the things to 
be studied by the king for four muhurtas 4 before meals we find gold' men- 
tioned along with grains, clothes, jewels, &c. Gold is here to be taken either 
as a valuable commodity (Bullion) i.e., a form of ‘ wealth ’ hoarded in the 
treasury like grains in the granary, or as coins that have come into the treasury 
in the process of circulation as ‘ money ’ ie, t medium of exchange. 

The same may be said of the reference to gold in the rule that advises 
the king to appoint separate officers to look after elephants, horses, chariots 
infantry, cattle, gold,* jewels, silver, clothes, &c. It is not difficult to appreciate 
the importance of having separate officers for gold, jewels and silver. But per- 
haps there is to be only one officer for all these valuables, whether as* bullion or 
as money, as distinguished front other officers appointed for horses, chariots, &c. 

1 Sukra IV, v, 645. One pala Is 8 tolas. One silver pala is therefore R« 8 

5 Sukra IV, v, 849-652. 

» Sukra II, 106-109. 

* 1 Muhurta=48 minutes. 

‘ Sukra I, 561-562. 

■ Sukra II, 237-238. 
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That there is to be one officer for these precious metals and stones is clearly 
indicated in the following lines which describe the qualification of the people j 

in charge of the department: ‘‘That man is to be in charge of jewels, gold, 
silver, and coins who can distinguish their values by their weight, shape, j 

lustre, colour and resemblances." The mudras 1 or coins may be taken 
separately as an independent item or as a compound with svarna and raja/a, • J 

in which case the idea of gold and silver money or currency is unmistakably 
suggested. 

The use of gold in both the functions of money as the standard of 
value as well as the medium of exchange is also referred to in the following 
lines : 

(1) Houses* are meant for gold, jewels, silver, niskas 3 or coins etc., and 
other purposes on which expenditure is technically called bhogya. 

(2) “ Dravya 4 (lit. goods) is silver, gold, and copper coined for commercial j 

purposes.” The term ‘ Dravya ’ may be taken to be the equivalent of what 

is technically called ‘ Money.’ j 

(3) “Silver, gold and other booty 4 5 * * belong to him who wins them. The 

ruler should satisfy the troops by giving them those things with pleasure, 
according to the labour undergone. ; 

Uses oj Gold, 

Besides the mention of gold as ornaments, valuables and coins, we 
meet with its use for various other purposes. Thus among the ten requisites 
in the administration of justice® there is the mention of gold which is intended 
to be the material by which the witnesses are to swear oaths. There is here 
a religious significance pertaining to the noblest of all metals. Gold is also 
one of the metals used in the preparation of badges,’ sceptres, &c. The 
king should mark those who have been his employees by the proper insignia 
of office placed on steel, copper, bell-metal or bronze, silver, gold and jewels. 

Again, two men bearing gold sceptres 8 are to be on one side to communicate 
the presence and salutation of persons to the king. 

Then there is the reference to its use in sculpture. Thus just as there 
are special stones® appropriate to each Yuga to be used as materials for the 
images of gods, so we have the rule that Images are to be of gold, silver, 
copper, and bell-metal or bronze in the satya, tret a, dwApara, and kali ages 

1 Sukra II, 303-304. 

1 Sukra II, 692-3. 

3 Sukra IV, ii, 205. NiSka has a technical meaniug. It is the value of gold weighing 

4 indjds, or 82 ratis. 

* Sukra II, 712-73. Cf. Jayaswal in the Modern Renew for November, 1913. 

5 Sukra IV, vii, 749-750. 

3 Sukra IV, v, 72-73, 79. 

' Sukra II, 853-855. 

8 Sukra I, 722. 

8 Sukra IV, iv, 310-311, 314, 



respectively. The order of metals as given here! 
its depreciation in value and people’s estimation. 

The State in t elation to Gold \ 
Certain socio-economic and socio-politicc 
to gold are to be noticed. First, without the p 
Ing things are not to be done by subjects, e.g, < 
purchases of gold , 1 silver, jewels, poisons &c, 
stones cannot thus be carried on without 
of Sukracharyya’s advocacy of State Inter 
we noticed before, those.who j~- 
tioned among the artists and 
state. Thirdly, the rate of royalty upon gold 3 
half of the produce after the expenses have beet 
Fourthly, those who use others’ dress, o 
of offences called chha/as * against the mora 
community* 

Fifthly, those who deal in gold/ grains at 
earnings according to the amount of their shar 
is a reference to the joint-stock system or colle 
with commercial enterprises, and the rule appl 
holders. J he same rule applies not only to 
here, but also to joint-stock industries and h 
smiths should get remuneration 


certainly according to 


aws or regulations with regard 
mission of the king the follow- 
nbling, use of arms, sales and 
Trade in precious metals and 
a license. Here is another instance 
vention in Industry. Socondly, as 
prepare ornaments of gold/ jewels, &c., are men- 
,J artisans who should be maintained h V 


, iwiiimiciauon at WHICH the artists 

are o be paid who work in gold, e.g., for the manufacture of ornaments seals 
emblems badges, images, sceptres 3 coins, & c. Thus we are t^Lt the’ 

fhinT ,T ageS 18 t0 ^ 0ne ’ thirtieth the value worked upon if workman- 
h p be excellent, one-sixtieth if mediocre, and half of that if of inferior order 

Wages is to be half of that in the case of Utaka (bracelet), and iiuhe case 
of mere melting, half of that. And we have noticed previously the tests by w hch 
people are to be protected from metal-workers’ fraud . 3 There iHt le^st one 
re erence to the character of goldsmiths. Thus it is said that “ goldsmiths 30 
ie the fathers ol thieves.” Of course, all metal-workers are meant. 

Exchange - Value * 

Last but not least in importance are the references in Sukraniti to the 
c omparative values an d ■■ prices " of tl ,e me.als, thdr values 

1 Sukra I, 603-608. ' ’ ~ ” ~ — — 

0 Sukra II, 397-398. ‘ Sukra 1V , v, 614-615. 

* Sukra IY, ii, 233-235. * Sukra IV ’ v > 60S -604. 

4 Sukra IV, v, 151-152. 1 Sukra *’ 722 - 

ship. 9 t0 theam0UntS ° f ** - lost or^iucr^sed^in workman- 

10 Sukra IY, iv, 88, 






money* and their 44 exchange-value ” not only with regard to themselves, but 
also with regard to other commodities. The distinction between wealth (Dhana) 
and money (Dravya) is certainly known to the statesmen of the Sukra cycle. We 
have noticed above the recognition of the distinction between bullion and coin 
in Suhraniti. The t unit 1 * of currency and monetary measurement as well as 
prices and other allied subjects will be discussed in the chapters on the Data of 
Ancient Indian Economics and Public Finance, 

It may be noticed here that both gold and silver seem to be mediums 
of exchange and 14 legal tender” in Sukraniti. Prices are mentioned sometimes 
in terms of gold, often in terms of silver. “ Eight ratis make one mdsa f ten 
mdsds make one suvarna? Five times that suvarna make eighty silver 
karsakas? The Suvarna and Karsaka are gold and silver coins respect- 
ively, and one Suvarna is equivalent to sixteen Karsakas. The same ratio® 
is also noted by Sukra in determining the comparative value of gold and 
silver as bullion or ingot. Thus 44 the value of gold 3 is sixteen times that of 
silver.” 

The face-value and metallic value of the gold coin were the same in the 
mediaeval Chola Empire (800 — 1200 A.D.) The statement in Sukraniti can 
be well illustrated by the following extract from Aiyangar's Ancient India : 
“ The unit of currency was the gold Kasu (28 grains Troy), This coin appears 
to have passed for its metallic value, because the great Raja raj a got all 
gifts to the temple carefully weighed and appraised. All gold ornaments among 
these are entered with their weights alone, but no value is given, while jewels 
set with briiliants, etc., are entered with their weights and their value in Rdsu. 
We can safely infer that the Kdsu passed for its weight in gold, although its 
value in grain and cattle might vary.” 

In 1883, i.e,, about thirty years ago, Dr, Ram&dasa Sen noticed the ratio of 
gold to silver to be 1 to 20, To-day it is about 1 to 24. There has thus been 
a great decline in the value of silver as money , i.e,, a falling off in the purchasing 
power of silver coins since the days of Sukrficharyya. It would be an 
interesting study in Indian Economic and Financial History to find out the 
epoch or epochs when the ratio given by Sukrachfiryya held good. That would 
go a great way in fixing the age of the portions of Sukraniti referring to the 
currency. 4 


1 Sukra IT, ii, 138*189. 

1 It would tints be evident that both nominal or “ face ” value and intrinsic or u real 
value of the coins are the same. There is no law artificially regulating the price of the 
coins and the precious metals. The market value of the metals (as indicated by the relation 
between gold and silver as bullion) was maintained in the currency. 

* Sukra IT, ii, 181. 

4 This will be dealt With in a subsequent chapter. Statistics given in Brlhat SatuhM 
(8th cent.), Yuktikalpatartt (llth cent.)} and Ayeen Akbari (16th cent.), would supply valu- 
able materials for a history of Indian Prices* The B engali work of the l?th century, the 
Ravi-Kanka na-Cbmdi, and Seir Mutaquherin of the 18th century are also important doca* 
ments of socio-economic history. 
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According to Dbatukriy&, a Tantric work of the i6th century, Mali&deva 
enumerates to P&rvati the following places as sources of gold and auriferous 
ores : P&vctkadri (?), seaside countries, Sindbu, Kamarilpa, &c. 

ii. Silver. 

Like the sun and the moon, gold and silver have been mentioned in 
' Sukraniti almost as twins. References to the two metals have been made 
together both explicitly as well as implicitly. Thus our information about silver 
is nearly the same as about gold, whether as regards (i) examination as to 
genuineness, or identification, (2) the uses as money i.e. standard of value and 
medium of exchange, (3) the socio-economic and socio-political regulations, (4) the 
uses in decorative or useful arts, ( s ) the rates of royalty upon mining and (6) 
wages to artists, or as regards (7) the circulation as ‘ legal tender.’ The Sukra 
statesmen have supplied us with parallel facts on all these points in connexion 
with the two noblest of metals. The following account deals with the remarks 
about silver. 

The examination 1 of silver need not detain us for it is the same as that 
of gold and other metals. 

The wastage or increment of silver inevitable in the industrial processes 
are known by the following rules : (i) " Silver is diminished by four-hundredth 
part when melted; if it is otherwise, the artisan should always be punished 
by the king, (2) In articles of best workmanship silver is lost by a hundredth 
part ; and if soldered by a good material the weight is increased by a sixteenth 
part. . . ■ 

Silver 3 is mentioned along with gold (1) as a valuable commodity or as 

'T' -» C0lns t0 be studied b - y the kin S four muhurtas before meals, ( a ) in connexion 
with the appointment of officers' 1 in charge of jewels and coins, (3) in con- 
nexion with expenditure on houses that are meant for valuables,’ * (4) in the 

definition of dravya* or ‘ Money,’ and (5) as booty’ to be distributed among the 
soldiers by the king. 

Besides the uses of silver as ornaments, valuables and coins, we find 
references in Sukraniti to the metal being used (1) in the preparation of 

badges 8 by which officers are to be distinguished, and ( 2 > i„ the construction of 
images in Trclayuga® 

The socio-economic laws regarding silver are also the same as those 
for gold. Thus (1) trade in silver 10 cannot be carried on without a license. (2) 
The rate of royalty upon silver- 1 1 mining is declared to be one-half of the 
produce after the expenses of extraction have been met. (3) The references to (a) 
chhalas and (b) joint-stock organisation are implied, 12 though silver has not been 


1 Sukra IV, ii, 178-179. 

2 Sukra IV, v, 646-47, 649-052. 

* Sukra I, 561-562. 

4 Sukra II, 803-804, 287-288. 

* Sukra II, 692-698. 

* Sukra II, 712-718. 
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definitely mentioned. (4) The rate of remuneration for the artist is given below : 
The silversmith’s wages 1 is to be half of the material worked upon, if work- 
manship be of the highest order, half of this if mediocre, half of that if inferior, 
and half of that in the case of kataka (bracelet). In the case of the craft con- 
ducted on joint stock principles, the silversmiths are to be governed by the same 
rule as goldsmiths.* 

The silver coin is called karsaka* sixteen karsakas make one suvarna 
or gold coin. The ratio of silver to gold as money is exactly the same as 
that as bullion* Thus li the value of gold is sixteen times that of silver. 4 *• 
The comparative value of silver and copper is also given. *f The value of 
silver is almost eighty times that of copper. ” The financial and economic 
questions 6 connected with the metals will be dealt with in a separate chapter. 

It now remains to note one remark about silver which the Sukra authors 
have not made regarding gold or other metals. “ The king should daily receive 
from the sales of silver 0 one- fifth, one-fourth, one-third or one-half— not more H 
It is difficult to see the propriety of this, since the royalty on mining has been 
once described and since the duty on sales has not been mentioned as regards 
other metals. 

The following extract relates to the antiquity and history of silver-extrac- 
tion in India 

“ Solomon is said to have hired fleets of ships from Tarshish for the pur- 
pose of obtaining from Ophir the silver used in decorating his palace and temple. 
The latter place has been identified by some writers as a port or district on the 
Malabar coast ; but at least it is undoubted that Pliny, who wrote A.D. 77, 
referred to India as a country whence silver was obtained for the use of the 
Romans. 7 « * * There seems good reason to believe that the Chinese 
obtained silver from Malabar. * * * In the Ayeen Akhan) written about the end 
of the sixteenth century, silver mines are mentioned near Agra and in Kashmir* 

* * * Tavernier in his Travels says in one passage that Japan is the only 
Asiatic country where silver occurs, but afterwards cites Bhutan and Assam 
as possessing silver mines.” 

in. Copper* 

The examination of copper has to be conducted according to the same 
method as that of gold and silver. The wastage 5 of copper in industries 
amounts to one-hundredth part. 

1 Sukra IY, v, 656-657. 

a Sukra IY, v, 603-604. • 

* Sukra IY, ii, 139. 

4 Sukra IY, ii, 181, 182. 

* E’er Indian Numismatics, see the Historical Volume , and for Modern Indian Currency 
and Prices, see the Economic Volume of the Indian Empire in the Imperial Gazetteer 
Series . 

* Sukra IY, v, 643-644. ' 

7 Dictionary of the Economic Products of India , Yol. YI, Part III, p p. 238443, 

e sukra iy, v, 647. : : * : ... : 
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: Copper is not mentioned as a valuable to be hoarded nor as a material for 

ornaments. Badges, 1 however, are made of this material. Images* of gods also 
are constructed out of copper in Dwaparayuga f The rate of royalty upon 
copper mining 4 is one-fourth of the produce. The coppersmith 8 is to get one- 
fourth of the value worked upon as wages. 

Copper coins are mentioned in the. definition of Dravya or 1 Money ’ along 
with gold and silver (II, 712-713). A pana e is a piece of copper coined by 
the king weighing ten mdsas. The following comparative values 1 define the 
position of copper in the scale of prices: “ The value of silver is eighty times 
that of copper. 1 he value of tin is one and a half times that of copper, that of 
zinc twice that of tin, /.<?., thrice that of copper, that of lead thrice that of tin, i.e, 
four times and a half of that of copper,, that of iron six times." Excluding 
cowries, copper coin is thus of the lowest value in the realm, gold being the 
highest and silver intermediate. The currency questions will be discussed 
in a subsequent chapter along with the historical significance of the prices. 

It remains now to note that among artisans to be ‘ protected ’ by the 
king we find the mention of coppersmith; 8 and that copper is a constituent* of 
two alloys : (1) bell-metal or bronze, together with tin, and (2) brass, together 
withzinc. ' / vv ■ 

In the Dhdtukriyd of the sixteenth century, the following places have been 
enumerated as the sources of copper : Nepal, Kfimarfipa, Bangala, Madane- 
s war(?), GangddwaraQ ), Malddri(?), the country of the Mlechchhas, Pdvak- 
adri(l), Rama (Constantinople), the country of the Phirangas (Portuguese and 
Europeans). 

Mr. Medlicott, f. r. s., gives the following distribution of copper in the 
Dictionary of Economic Products of India : Singhbhurn, Dhalbhum, Hazaribagh, 
Rajputani States, Ajmir, Afghanistan, Kumaon, Gharwal, Darjiling, Western 
Duars, Kurnul and Nellore. 

“In ancient times copper mines were worked on a larger -scale than at 
present." . 

The importance of copper in Hindu religious ceremonies is thus de- 
scribed in the Journal of Indian 4rt:'° “ Fine shrines for the god, with ex- 

cellent flower -carvings ; dishes or platters with tanks or lotus patterns nicely 
worked out ; the pedestal for the placing of the image during the sacred bath ; 
the vessels except when the worshipper is rich and can afford silver ones] 
and everything connected with the performance of Hindu worship are made 
of copper/’ 

t Bakra II? 858 . 855e " “ ^ : 

2 For copper in Indian Art, see Vincent Smith’s History of Fine Art in India and 
Ceylon, pp. 171472, 198, 364. Vide Also Bird wood’s Paris Universal Exhibition , 1878 od 61 9 
(2nd Edition). . 


3 Sukra IV, iv, 314. 

4 Sukra IV, ii, 233-235. 
6 Sukra IV, v, 658-659. 

6 Snkra IV, i, 233. 


7 Sukra IV, ii, 182-184. 

8 Sukra II, 399. 

9 Sukra IV, ii, 176. 

10 P, 29, Vol III, No. 29, 
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Iron is an important substance, though it is not used as materia! for 
coins* The list of 64 katas 1 * or practical arts, as well as the enumeration of 
the artisans® and artists to be maintained by the state, indicate the place that iron 
occupies in Industrial life. We may note that iron-images 3 are also recom- 
mended* 

The wastage 4 * of material involved in workmanship amounts to one- 
eighth part. The wages® of the blacksmith may be half of, or equal to, or 
twice or eight times of, the value worked upon. The rate of royalty 6 is one-sixth 
of iron upon the produce after the expanses have been met. 

Among the industries 7 in which iron plays a conspicuous part are those 
connected with warfare. The arms and weapons, chariots and ordnances all 
require the use of iron* The Sukra authors have noticed it. Needles and 
razors have also been mentioned. We are also told that even the hard iron 
can, by proper methods, be converted into a liquid. 8 * 

The value of iron® is six times that of copper. 

In his Handbook to the Indian Court 10 at the Paris Universal Exhibition 
of 1878, Sir George Birdwood remarks : u Iron is frequently mentioned in the 
Bible under the Hebrew name of paldah, which is the Arabic fulad^ and indi- 
cates Indian iron.” And Mr. E. B, Havell 1 1 is of opinion that in the use of steel 
H Hindu craftsmen had no rival until quite modern times,” and refers to the 
notes on the use of wrought-iron girders in Orissan temples in Orissa and her 
Remains by Mr. Manomohan Ganguly, B. E. 

The following gives the geographical distribution of iron ores according 
to Dhatukriya (16th century): Lohadri, Gayadri, Gautam&dri, Vindhya, 

Nal&dri, Tryamvaka, seaside places. 


Information about this metal is very small in Sukranith We are told 
that the wastage of the material in industrial processes amounts to one- 
sixteenth part. 1 ® The rate of royalty upon tin-mining 13 is one-sixth of the 
produce after the expenses have been met. The workman’s remuneration 14 
is one-fourth of the value worked upon. We are not told what are the indus- 
tries in which tin plays a part, except that together with copper it makes the 


1 Sukra IV, iil, 132-200. 4 Sukra IV, v, 646-648. 

3 Sukra II, 893-411. 6 * Sukra IV, v, 658*659. 

3 Sukra IV, iv, 817. ■ * Sukra IV, ii, 233-35. . ; 

1 See references to chariots (IV, vii, 60-63), n&lik&stras (IV, vii, 889-394), cannon- 

balls and bullets (IV, vii, 407-408), gunpowders (IV, vii, 411-15), and the weapons (IV, vii, 

422-34). ' : ;T TV TT-S 

* Sukra IV, vii, 588-90. 

9 Sukra IV, ii, 188-184. T. ' 18 Sukra IV, v, 646-648. 

h> Second Edition p. 28. 13 Sukra IV, ii, 233-285. 

11 Indian Architecture, p. 122. . M Sukra IV, v, 658-659. 




alloy bell-metal 1 or bronze, 

The value of tin 2 is one and a half times that of 

India is not naturally rich in 
mineralogical than practiceal interest ; 

In certain parts of the Malay; 
of tin-stone occur.” 

Further India. 

Says Dr* Watt 3 i tin has been known In India from a very remote period, 
and early held an important place in Sanskrit Materia Medica, being mentioned 
by Susruta. The supply was probably obtained from Burma or from some of 
the tin-producing islands of the Malaya Archipelago ; between which and fndia 
trade must have existed in very ancient times.’' 

But, as we have seen, tin was familiar to the Hindus even in Vedic 
times. The connexion (commercial, and also political) between India and 
Fuither India must therefore be inferred to have existed so early as that And 
according to Bird wood,* “Homer mentions tin by its Sanskrit name Kastira • 
and the Phoenicians, who first learnt the name from the trade through the 
Arabs with India, afterwards gave the name of Cassiterides to the °SciIly 
islands and Cornwall where it still survives in Cassiter street, Bodmin.” 

vi. Lead, 

Information about lead in Sukrantii is as meagre as that about tin, though 
it is slightly greater. Thus we are told that lead-images 5 may be constructed 
for religious purposes ; and that lead may be used for cannon-balls® and also as 
an ingredient of gunpower. ’ 

The wastage 4 of material in industrial processes amounts to one-sixteenth 
part, the artisan’s remuneration is not mentioned. The rate of royalty upon 
lead-mining is one-sixth of the produce after the expenses of extraction have 


The proportion of the constituents is not stated, 
copper* 

tin-ores, the deposits a being more of 
as modern geological surveys indicate, 
’a Peninsula and Burma, however, rich deposits 
Oldham and Ball have described these occurrences in 
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to so large an extent in ancient times, excepting those of iron. This is testified 
to by the number of old mines in Southern India, Raj pu tana, Baluchistan, and 
Afghanistan.” 

According to Mr. Schoff’s Periplus , 1 “ Lead and Fin are mentioned in the 
Arlha Sdstra as alloys used in coining.’* 

viu Zinc . 

We have already noticed several important points in connexion with the 
use of zinc in India under the heading of the Doctrine of Seven Metals. 

The wastage 2 of material in industrial processes amounts to one-sixteenth 
part. The remuneration 3 of the workman is one-fourth of the value worked 
upon. The rate of royalty upon mining is not given. Its value is twice 
that of tin, i.e., thrice that of copper. 4 It enters into the composition of the alloy 
brass, 6 together with copper; but the proportion of the constituents is not 
given. 

Dhdtukriyd , a Tantric work of the 16th century, enumerates the following 
sources of zinc : Kumbhddri , Kamboja, Ruma, Balkb, Bangala. 

“Zinc, according to Mr. Dampier, 6 “ appears to have been introduced 
into Europe from India, whence, as in the similar case of muslin and calico, it 
has returned in such volume as to oust the original native product. 

u Zinc 7 occurs in nature, in combination with sulphur, forming the 
sulphide or zinc blende , with oxygen forming zincite ; and more rarely as a 
silicate, carbonate, sulphate or arsenate. * * * “The only considerable 
deposit of zinc ores, which has been extensively worked in the peninsula, 
occurs in this region (Rajputana) at Jawar in the Udepur State. * * * In Colonel 
Tod’s Rajasthan, the mines are alluded to incidentally as having yielded an 
annual revenue of Rs. 2,22,000. * * * The mines were closed during the 
famine of 1812-1813 and have not since been re-opened. The ore appears, to 
consist chiefly of zinc carbonate.” 

Mr. John Henry Pepper in The Play-Book of Metals gives the following 
history of zinc in the west : “ The metal was not known to the ancients, although 
they, were acquainted with the mineral cadmium or calamine; and without it they 
could not have made brass. Hesiod states that ‘in remote ages the earth 
was filled with brass implements of agriculture, because iron had not been 
discovered.* The use of calamine in the composition of brass was known to 
Aristotle, who makes a distinction between the compound resulting from the 
mixture of copper and calamine and that resulting from the mixture of copper 

■ ! P. 221 (Longmans, 1912). . ' ' * 

1 Sukra IV, v, 648 648* 

8 Sukra IV, v, 658-859. . 

« Sukra IV, ii, 183-184. 

5 Sukra IV, ii, 176* , . . , 

8 Monograph on Brass and Copper wares (1894), p, 21, 

* Dictionary of the Economic Products of India , Vol. VI, Part IV (1893), pp. 356-357* 




and tin. 1 * * • Zinc appears to have been first called by that name in 
writings of the madly-Zealous Paracelsus, about the year 1540.” 

We have seen previously that zinc has been mentioned by the Hindus 
■a separate metal by King Madanapala of Kanauj in 1374. 

(b) The alloys. 

Two alloys® are mentioned in Suhraniii: (1) kamsya which may 
either bronze or bell-metal, and (2) nittala or brass 


gara (A.U 1510-29) and his queens, Nataraja or dancing Siva from Tanjore, 
the Bronze Par vat i (12th cent), bearded Ramchandra in bronze ( 1 8th cent. ?) and 
plunging horse in bronze cast. Mr. Smith also refers to the many-sided genius 
of Vitap&la, the East Indian worker in bronze and stone, of P&la times. 

Section 9. 

" ■ General v&fucivks oh Geius %tt SuUfauiH. 

Pearls have been fished along the Coromandel 
the time of Alexander’s 
been known in India as elements of 
ordains a fine for piercing 

■ Edition of 186.1, pp. 404-95. 

28, p, 98 L 

I 7’ li ’ 176 ' VUe Birdwood ’ s PaHa Universal Exhibition, 1878, pp. 61-68 

B Sukra 11,858-855. 

4 Sukra IV, iv, 814. 

. , ; ****»« by Pandita Natesa Saatu in fcbe Journal of Indian 

Art, Vol. Ill, January 1890. 

r F ° rbr ° ni{e as a “ at f ial in Indian Art, see Vincent Smith's History of Fine Art in 
India and Ceylon, pp. 179-180, 236, 266-7, 805-7. 


Coast from long before 
invasion* Pearls, precious stones and gold have 
ornament from time immemorial. Mann 
g fin e gem s as diamonds or rubies and for boring 
Bee also Encyclopaedia- Britannica tilth Edition). Vol 
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pearls or inferior gems improperly. Rajendralal quotes Mrichchhakati or 
“Troy-Cart” of the ist cent. B. C. to show that the author Sudraka did not think 
it inconsistent to describe, in the courtyard of a common courtezan’s house, 
jeweller’s shops, 11 where skilful artists 1 were examining pearls, topazes, 
sapphires, emeralds, rubies, lapis lazuli, coral and other jewels ; some set rubies 
in gold, some work gold ornaments on coloured thread, some string pearls, 
some grind the lapis lazuli, some pierce shells, and some cut coral.” Nor were 
the people satisfied with such originals ; the requriments of society rendered 
the fabrication of false jewellery a commonly practised art, in fact, one of the 64 
Kalas according to Sukr&ch&ryya. 

The authors of Sukra cycle have mentioned jewels and precious stones 
mainly as valuable articles of commerce. As such, references to these in 
Sukraniti are parallel to the remarks about gold and silver, the two noble 
metals. Sometimes of course the word ratna or gem is used metaphorically 
when it includes the noble metals as well. There is at least one remark of 
Sukra which takes the term metaphorically and gives reasons also. “Those 
which are rare in this world are priced as gems.” 

As valuable commodities, the gems are hoarded in the treasury and demand 
the king’s attention of four muhurtas® before meals. They require a special 
officer 3 £0 look after them with the qualifications of a mineralogist, who can 
detect the false stones and select the genuine ones. Special houses that 
are to be built for them are erected at a cost which is technically known as 
bhogya* 

The definition of dravya 5 or 4 Money ’ includes not only the metallic coins 
but also gems and cowries. The custom of distributing booty 6 among the 
soldiery applies to gems also, though they are not distinctly mentioned* Jewels 
like metals may be used to serve the purposes of badges 7 meant for distinguish- 
ing between officer and officer. Trade in jewels 8 is forbidden without a charter 
or license. Like the goldsmiths, coppersmiths and other metalworkers, artists 9, 
and artisans in gems and jewels also deserve encouragement and “protection ” 
of the state. 

The use of jewels belonging to some other person is one of the chhalas 16 
or social offences recognised by the state. This is to be guessed from the de«* 
scription of the offence with regard to gold and ornaments. Similarly also, the 
rule about dividends of joint enterprises 11 and collective dealings in precious 
stones, is to be inferred from that with regard to gold, grains and liquids. 

We have been told that jewellers should be patronised by the state, but 
information as to the rate of remuneration is not available. The rate of 


1 Wilson’s Hindu Theatre , II, 85. 

* Sukra I, 501-562. 

• Sukra II, 303-304, 287-238. 

4 Sukra II, 692-693. 

6 Sukra II, 712-713. 


6 Sukra IV, vii, 749-750. 

7 Sukra II, 853-855. 
s Sukra I, 603-608. 

9 Sukra II, 397-398. 

10 Sukra IV, 151-152, 



*» Sukra IV, v, 614-615, 



royalty, however, is mentioned It is declared co be half of the net yieli of 
precious metals, *>., after the expenses of extraction and production have been 
met. The realisation of Government revenue from ratnas 1 is important 
enough to be recognised a| an item that should be studied by the Sumantra or 
Finance Minister, Besides the revenue accruing regularly from the dkaras or 
mines, Sukracharayya’s system of Public Finance recognises Ajndiaswdmilm 4 
income. It is that wealth whose owners are unknown. Gems and jewels 
(Nidht) picked up in streets escheat to the state and constitute this class of 
income. 

Among property laws it is mentioned that the father is the lord of all gems 3 
etc., but neither the father nor the grand-father has authority over all immov- 
ables. This is a regulation about all precious movables. 

We have thus far noted the parallelism between gems and noble metals 
as valuable commodities. The fraud that may be committed with regard to 
them, e.g., by the passing off of imitation jewels as genuine ones has also” to be 
noticed. It is mainly to guard the treasurer, the minister of Public Finance and 
the king as well as the people that the Sukra statesmen have introduced the 
topics of Economic Mineralogy in their NUisdstra. If it is the ornament of jewels 
to have splendour , 4 and if it be a general custom to present jewels and orna- 
ments 5 to females at marriage, it is necessary that people should have the eye to 
find out what is the proper splendour of a jewel. Besides, there are natural 
defects 6 in gems. It is known also that people of the island of Ceylon can make 
artificial 7 pearls, The making of artificial gems 8 is in fact known to be a kalL 
Like the testing of gold and other metals, therefore, testing of gems as to 
whether they are good or bad, as possessing marks or holes, has been recognised 
as a kala. The advice to rich people and kings necessarily is : 44 The wise man 
should determine their value by carefully examining® them. ” 41 The king 
should keep the jewels after having them tested by experts as well as by 
himself. 5 * 

The following general rule may help people in testing the worth of pre- 
cious stones ; " Those who are experts in the study of gems describe that gem 

as the best which has no pores , 10 has good colour, is without scratches and 
spots, has good angles and bright lustre.” 

The general information about colour and shape is being made more 
clear in the following lines : 1 1 (i) 41 Gems (a) may have the colour of sarkara 
(powdered bricks) or leaves of trees, and (b) may be Oat or round in shape ; (2) 
44 The colour and lustre of gems may be white, red, yellow and black. 5 ’ 

There are two technical terms 14 here used in connexion with the splen- 
dour of precious stones, viz., Chhdyd and Prabhd . The terms have been defined 


» Sukra II, *211-212, 

2 Sukra II, 656-057. 

3 Sukra IV, v, 577-578. 

4 Sukra II, 468-479. 

* Sukra IV,. ii, 171. 

8 Sukra IV, ii, 124. 


* Sukra IV, iii, 178. 

8 Sukra IV, iv, 21-22. 
y Sukra IV, ii, 171-172, 79-80. 

10 Sukra IV, ii, 97-98. 

11 Sukra IV, ii, 99-100. 

V Sukra IV, ii 108, 
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by Sukra thus : (i) “The Chhayd is that which attacks, 1 * overpowers, and eclip- 
ses the coloui (of other substances).” (2) The Prabha 3 4 is that which reveals 
the colour (of other substances). Prof. Ray in Ratnapariksa explains the 
remarks of Sukra in the following way : The light of a lamp does two things 
simultaneously s (1) It removes the darkness and makes other objects visible, 
t.e., makes it possible for them to display their colour and attributes. (2) It 
prevents like objects, e.g., white paper or milk, from displaying their proper 
coloui and attiibutes. Phe first function 01 the lamp is due to its lustre or 
prabhA , the second is due to its chhayd. The light issuing from a lamp or a 
jewel may thus be divided into two branches — (1) reflected, which makes other 
things visible, (2) transmitted which eclipses other objects. 

As for the value of precious stones, Sukra statesmen know that It depends 
on both Demand and Supply. Omitting from one’s consideration the factors 
that go to make “Demand-Schedule,” as it is called by Professor Marshall, we 
may note the following conditions on the Supply side. These conditions 3 give 
in fact additional tests by which the splendour, lustre, and beauty of jewels are 
to be determined, and the considerations which weigh much in people’s estima- 
tion ; — 

(1) Other things remaining the same, the “ exchange-value ” of a gem 
depends on its weight, lustre, colour, extent, receptacle and shape. 

(3) Other things remaining the same, the ‘exchange-value ’ increases if 
there be great bulk with small weight, and decreases if there be small bulk with 
great weight. 

(3) Other things remaining the same, ‘ exchange value ’ is smallest if the 
lustre be that of sarkara (reddish powder of bricks) ; is middling if the shape 
be flat ; and greatest if the lustre be that of green leaves. 

(4) Other things remaining the same, round jewels are not much appre- 
ciated and their ‘exchange- value ’ depends on the “ Demand-Schedule. ” 

The following information about gems recorded by the authors of the 
Sukra cycle is useful : 

(1) The gem on the head of the snake* is the best of all, of great splen- 
dour, but very rare. Tne tradition is old enough. The real explanation of gems 
lying in the heads of snakes is that these creatures carry bright stones in their 
mouths when they have to move in the dark. These they pick up from stocks 
and stones in hills and mines and forests. When they get their prey, they 
throw these jewels away from their mouths for a time, and carry them again as 
lamps to point out their way, when they have finished their work at the spot. 

1 This is the explanation of Prof. Yoges Ch. Ray. The reader is requested to note 
the difference from my translation of the hemistich on p. 14L of the Sacred Books of the 
Hindus Series XIII. 

* P. 24, Edition of 1904. 

3 Sukra IV, ii, 107-114. ;■ ' ' ■ 

4 Sukra IV, ii, 96. 
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(2) Except pearls and corals the gems cannot be cut or written upon 1 * 
by iron and stones (diamonds). This is said by those who are experts in 
gems. 

(3) The value of gems is measured by weight. 3 4 

(4) One should receive knowledge, man it a, medicine, wife and gems 3 
even from low families. This general rule of morality may be compared to 
Ch&nakya’s* adage that one should take gold from even the impure (persons 
or places), the jewel of a wife from even low families, and good (useful) know- 
ledge from even the lowborn. It is implied that medicines, gems, &c., were 
in Sukra’s days, as in ancient Hindu times generally, dealt in by the low class 
mem Here is the sanction that these things may be accepted from persons, 
who, otherwise beyond the pale of high society, are, however, experts in their 
subjects. 

(5) The gem that has its appropriate colour and lustre and is devoid 
of any defects is beneficial to beauty, 5 growth, fame, valour and life. Others 
are known to be injurious. This notion about the efficacy of precious stones 
obtains with regard to noble metals also, and has had its sway since time 
immemorial, both in the Eastern and Western worlds. The story of the 
Talisman is well-known, and we have already quoted extracts from Vedic 
literature bearing on this point, 

(6) The above general idea has been crystallised by Stikra sociologists 
into a definite maxim of sound health. Thus we are told (a) that one should 
always use medicinal substances in jewels 6 consecrated by charms or mantras, 
(b) One should never wear gems that have black or red spots. 7 

(7) Gems found in the Gandaka 8 river are natural images, and need not 
be given to the sculptor to try his skill upon. And we are told that, whereas 
in the case of images constructed by artists one should thoroughly examine 
their parts and proportions according to the canons of Silpasdsitas , these 
and other natural stones should not be examined at all. 

(8) Gems never lose their natural attributes. These cannot deteriorate. 
But pearls and corals can. It is only the wickedness of kings® that leads to 
fluctuation in their exchange-values. 


1 Suk r a IY, ii, 109-110. 

* Sukra IV, ii, 129, Gomeda is the exception. It is not to be weighed, being very insig- 
nificant. The standard of measurements of precious stones is given in Sukra IY, ii, 130-133, 

* Sukra III, 198-194. 

4 Amedhyadapi K&nchanam, 

Nxchadapyuttam ft vidya Stri-ratnam duskuladapi. 

* Sukra IY, ii, 101-108. 

* Sukra III, 8-9. 

’ Sukra IY, fvy 807-308. Such other natural images are Vanalingas , Chandrakantas, 

8 Sukra IY, ii, 115416, 

■ * Sukra IY, ii, 156. ■ 




Section lo. 


7 he Doctrine of Nine Gems . 

Nine is a mystic number like seven. In Indian thought we have the 
tradition of nine planets, nine gems, nine nights (called navaratra , l * meaning 
thereby the sacrificial rite that is finished in nine days or nights), nine rasas 
(or feelings and emotions, e.g., amorous, ludicrous, pathetic, vehement, heroic, 
terrific, loathsome, absurd, and peaceful, according to Hindu canons of 
literary art), the nine laksanas (or marks of Brahma) according to Ved&nta 
Paribhasd, the nine Saktis (or energies), the nine castes (of the Sudra order, 
according to Par&sara Samhita), the nine doors (e.g, 9 two eyes, mouth, etc., 
of the human organism), the nine islands of the Ganges (which, according 
to the Vaisnava poet, Narahari D&sa, formed the site of what in later ti 
has been Navadvipa or Nadia, the land of ChaitanyaJ, also the nine tests 
of Kuiinism propounded by king Ballala Sen of Bengal (12 th cent.). 

The doctrine of nine gems, like that of the seven metals, has 
interesting history. Indian tradition has taken the nine gems both literally 
and metaphorically. In this latter aspect we have it when we refer to 
strong popular notion about the “ Navaratna ’’ 3 of the court of VikramMitya. 
The legends of Vikram&ditya cycle, like those connected with Alexander, 
Arthur and Charlemagne in European literature, refer to things that are 
half-historical, half-mythical. The hero himself, round whom the romances 
have grown, has not yet been indentified. Some of the incidents connected 
with Vikrara&difcyan tradition have in these days been ascribed to Samudra- 
gupta, the Indian Napoleon, in whose conquest of the four quarters of 
scholars have seen the historic counterpart of the Kalidasic hero Raghu’ 
Digvijaya , We know the age of Samudragupta (4th cent. A.D.), or 
the matter of that, of the Vikramaditya of legendary fame, to be one of 
most glorious epochs of Hindu culture, one of the Augustan ages of Indian 
literature.' There can be no objection, therefore, to regarding this Gupta 
monarch as the patron of several groups of nine celebrated intellectual giants, 


1 See the word Navaratna in the Bengali Visivako$a (Encyclopaedia Indica) edited by 

Mr. Nagendranath Yasu, YoL IX, pp. 058-657 (First Edition, 1808). This Volume gives 
several words beginning with nava or nine, which are important as testifying to the 
tradition. The word Navanavaka occurs in Daksa Samhita (III ; 3) as a mnemonic for 
nine groups or classes of householder’s duties, each consisting of nine functions. Thus 
we have nine amritas or sweet functions, nine gifts, nine duties, nine forbidden things, 
nine secret activities, nine successful functions, nine failures, nine public activities, 
and nine things (not to be given away). 

* These are Bhanvantari (the physician), Ksapanaka (the philologist), Amarasimha 
(the lexicographer), Sanku (the elocutionist), Yetalabhatta (the necromancer), Ghatakarpara 
(the Politician), Kalidasa (the poet), Var&hamihira (the astronomer), and Vararuchi 
(the grammarian of Prakrit languages). The couplet containing the names of the nine 
luminaries of Yikramaditya’s court is found in the last chapter of Jyotirv idd bha ra n a 
by the astrologer, named Kalidasa (13th century). 
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Who are figuratively known as the Navataina. 1 But Indian chron 
as yet bear out the tradition that the great luminaries include 
Namratna ever shone in the intellectual firmament of India at 
same time. To take only two instances. If the Gupta monan 
patrons of Kalidasa, 3 he must be placed between the 4th and 5th c 

Varahamihira, the astronomer, is now known to have flourishet 
century. 

. Under these circumstances, the easiest explanation would of 
ascribe the origin of the tradition to the desire of the people for 
mnemonic grouping together the greatest makers of national lit 
and science through the ages, long after the great masters had | 
part on the world’s stage. The traditions of the seven wise men of 
the seven Magi of Persia afford instances of such convenient grouj 
who have lived, if they were really men of flesh and blood, age 
each other. 

It is posterity that arranges, classifies, and s3’stematlses th 
the predecessors. Human memory in reconstructing the hist 
generations through the dim vistas of folklores, traditions, mvth 
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SukranUi about (i) the nine maharatnas or great jewels (2) their grouping 
in order of' merit into four classes, e.g., (a) Sresthatara or par excellence, (b) 
Srestha or high class, (c) Madhyama or middling and (d) Nicha or inferior, and 
(3) the astral or mystical connexion of each with one of the nine deities presid- 
ing over, or apotheosised out of, the nine planets, is only one phase in the 
history of Hindu ideas about precious stones and jewels, it may be possible 
to fix the age of certain passages of the Nifisastra of the philosophers of the 
Sukra cycle by tracing the history of this doctrine of nine gems. 

From the close connexion of the nine gems with the nine planets it may be 
presumed at the outset that the origin of the tradition is to be traced to life rdea 
of navagraha in the history of Hindu Astronomy. In the following account, 
therefore, we have to take note of two things : 

(1) Changes in the ideas about the enumeration, classification, &c. f of 
precious gems : (a) as navaratna , and (b) as nava mahdratna . 

(2) History of the navagraha or nine planets : (a) as members of the 
celestial system and (b) as influencing things mundane, specially as presiding 
over the gems. 

^ (a) Vtdic Literature, 

In our account of the history of Indian literature on gems we have alluded 
to the reference in the Vedas. But information is mostly indefinite and vague. 
It is only the pearls that have been distinctly mentioned, and an account of 
their origin given. And though jewels, like metals, are used with charms and 
incantations against the malevolent influences in enemies and demons, we do 
not meet with any trace of the connexion that exists between gems and the 
deities, whether powers of nature or planets and stars of the sky. 

But Vedic literature is important in the history of Indian mineralogy from 
at least one- point. We have seen that in the Vedas the generic word for metals 
is not dhdtu , but ayas, or loha . So also the gems and jewels, whether meaning 
thereby pearls or diamonds, are generally referred to not as ratnas. but as 
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ln tlle Charaka Samhitd t So this work also, like 
throw much light on the doctrine of nine gems. 

The information supplied by Susruta is a little m 
the term mam and not ralna , and in the chapter c 
the Sutrasth&na section of the Samhitd gives the me 
gems 1 only* These are 3 * 

(sapphire), vaiduryya (chrysoberyl) and sphatika (cry 
The word rain a must have be« 
and post-Vedic. Long before the day 
Vaiahamihira, who refers to many j 
lexicographer, who 1 
and 6th century A.D., the gems and 
convertible terms, mani and ratna . 

It would thus r 
scientific treatises has had 
name of metals, is old enou 
period-— even in works like 
term mani has allowed i 
dually supersede it 
Pur&nas. 

(c) Vardhamihira, 

Besides Susruta f the only important 
tion on the enumeration and classificat 
period 3 3 
Varahamih 
fully believes 

and begins his work with the 


uennue. tie also uses 
Food and Drinks in 
inal properties of six 
raubta (pearls), vidruioa (coral), vajra (diamond), indra 

. , sta j^ 

=t have been always familiar in literary circles, Vedic 
ire the days of Kalidasa, who uses the word frequently, 
to many previous Ratnasastras, and Amarsimha, the 
are generally supposed to have flourished between the 4U1 
precious stones have been referred to bv 


appear that the word ratna as a technical term used in 
Ja Jonger history than dhdtu which, however, as a 
enough. The term loha has held the ground for a longer 
•samuchchaya of the 14th century. But the 
«ff* to flourish parallel to itself and gra- 
ever since the times of Buddha, the Epics and earlier 


work that supplies positive informa- 
. ion of ratnas or a 

IS that scientific work of the sixth centum 
■mira. This astronomer like, his predecessors 
in the mundane influences of the plai 

lt . -; J following words fathered 

1 nat prince meets with ruin who does 

ail the divisions and sub-divisions 
no 111 y. * * * If there were no 
naksatras ** * would go wrong. * % & 

1 Susruta Samhitd Edited by Kavi rajas 
(1900) pp. 221-222. Susruta knows of other 
implies ; but perhaps does not. mention them 
Tims, as Dr. Putt says in the Matev 


or 1000-1500 years ago, 
ets and their movements 
upon the sage Garga ; 
not support a Jyotisaka well-versed in 
of Samhitd, and in Horoscopy and Astro- 
Jyotisakas, the muhurtas, the tithis, the 
He who loves prosperity ought 

Devendra Nath Son and Upendra Natli Sen 
nuvns as the compound ending i midi or “ eta” 

■ as they are not much used in medicine. 

srs. Maedonell and Iveitlx consider the x 

>t necessarily a jewel, as later. Vedic Index II iJaT Tf precious ob ioct in 

generic, ratna is the word for ^ 
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not to live In a country devoid of a Jyotisaka, The Jyoiisaka 1 2 forms as it 
were the eye of the land.” 

Var&ha then describes the seven planets and the Rahu, but does not 
mention the Ketu, the ninth planet In treating of the influences of the planets 
Varaha does not notice the connexion that may possibly exist between the 
grahas and the ratnas. ‘ 

When, however, towards the close of his work, he notices the gems enu- 
merating them and describing their characteristics, he does this not because 
these have any natural relationship with the gems of the firmament, but because, 
lik& these celestial orbs, and so many other things in the universe, viz., trees, 
animals, earthquakes, clouds, &c., they independently govern the destiny of man- 
kind. According to Var&hamihira, whatever directly or indirectly affects human 
welfare are important items and cannot be neglected in that aspect of Jyotisa 
S&stra which is being dealt with in Brihat Samhita . The planets have been 
discussed because they influence man's destiny. So also the meteorological, 
agricultural and other phenomena have commanded his attention. The same 
reasons demand of him space for the jewels and precious stones. Varaha has 
nothing to do with the propitiation of the planets and does not care to study 
the gems 3 * in their special relations to the planets. 

Varaha has mentioned 22 gems, but describes only four in detail:— (1) 
Diamond, (2) Pearls, (3) Rubies, (4) Emeralds. And he treats of the influences 
1 1 of these as affecting social welfare. 

The object of Varaha in introducing the subject of gems 5 in the astronomi- 
cal work is set forth by him at the outset : “ A good gem brings prosperity to 
the king and a bad one brings misery. It is therefore necessaiy to examine 
the properties of gems with the help of persons learned in the science ; for a 
person's fortune depends upon the gems he possesses. Elephants, horses and 
women possessed of excellent virtues are also known as gems ; but diamonds 
and the like gems which are to be treated of in this chapter are stones and the 
like, possessed of many excellent qualities.” 

The treatment of gems in Brihat Samhita is thus quite independent of 
all astronomical ideas explained by the author in his last two works, Pancha- 
siddhdntika and Brihajjdtaka , as well as in certain portions of this work also. 
The author mentions the special characteristics of such pieces of diamonds and 

1 Yaraha goes on : “ Even the MIechclihas and Yavanas who have well-studied the 
seienee are respected as Risis,” pp. 10-11, Translation of Mr. Chidambram Iyer, B. A. y 

Founder of Tiravadi JotistantraSabha (Madura, 1884). 

2 See Iyer’s Brihat Samhita XXXIII-XXXVI (pp. 164-174). ■ ' ' 

3 In a sense Brihat Samhita is a socio-economic treatise dealing with the manner 

in which the lithosphere, hydrosphere and atmosphere of the globe affect human condi- 

tions, rather than an astronomical, geographical or botanical work. It is thus to a certain 
extent allied to Arthusdstra, and closely resembles Yuhtirhalpatarn which is perhaps 
based upon it. .’TvY''- T T"' • ’■ \ 


’ 
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pearls as are sacred to Indra, Yama, Visnu, Varuijaand Agni, but refers to no 
species as the favourites of the sun or moon, etc. 

The great astronomical landmark of the 6th century, therefore, does not 
throw any light on any one of the several problems connected with the Doctrine 
of Nine Gems. We know only that the term ratna is established and that the 
planets influence human beings. 

And this is almost where Vedic literature left us. 

(d) The Puranas. 

The evidence of Amarakosa, the lexicon, is not much useful. Agnipurdna 
(of the 8th century ?) mentions many gems, but describes only eight : vajra, niara- 
kata, padmarflga or mdnikya (oriental ruby), uruvinda (corundum), saugan- 
dliika (spinel), muktd, indranila, and vaidurrya. This list differs from that in 
Sukra by taking corundum and spinel, but rejecting coral, agate, topaz. 

Twelve gems are enumerated in the Garudapurdna (9th cent.?). Nine gems 
are mentioned as principal in the two works that follow: (1) Agastyamatam 
(10th century?) and (2) VisnudharmottarapurSna (10th cent.?). Each of these 
treatises enumerates more than nine gems, but the first is important as having 
for the first time referred to the use of nine gems 1 for the propitiation of the 
nine planets, and the second as having enumerated the same gems as maharatnas 
that are mentioned by Sukra. These two works thus supply two important 
factors contributing to the growth of the doctrine of nine gems, that is to be 
found in Sukraniti, viz., (1) the idea that nine gems are sacred to nine grahas, 
and (2) the classification or appreciation of the same gems as nine ‘ great jewels.’ 

(<?) Sripatt, the astronomer. 

The idea of navagraha must therefore be traced to some astronomical 2 
treatise between Brihat Samhita and Agastyamatam. That work is the Jyo/isa- 
ralnamdla of Sripati, who flourished between the ages of the famous astrono- 
mers Brahmagupta (7th cent.), and Bhftskaracharyya (nth and 12th cent.). 
In this treatise there is the mention of nine gems to be used in propitiating the 
nine planets. But Sripati’s other work, Jdlakapaddhati, which also deals with the 
influences of planets on human beings mentions only seven planets.* In Sripati, 
therefore, we find both the old and the new ideas about the number and influ- 
ences of planets. This self-contradiction and inconsistency are to be explained 
by the fact that in his time the prevalent notion about nine planets and the 

1 It gives the tests of only five goms. See the Text edited by Dr RamdSsa SeiT The” 
order of consecration of gems to planets followed in this work is the same as in Sukraniti, 
though the interpretation of the rnahti ratna varies. 

1 See the Bengali work, Astronomy ond Astronomers of the Hindus , by Prof Yo«-es 
Chandra Ray, pp. 78-10 ‘ (Edition, 1908). * ’ 

* See 8 r ipa t i. pa d dhati, slokas 9, chapter ITT (Edition of Nirnava Sdgara Press 
Bombay, 1903), p. 8, , ‘ * . ' ■ 

“ Mars, the Moon and Saturn have strength by night. Jupiter, the Sun, and Yenus 
have potency by day. Mercury is strong at all times, ” 
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Utility of worshipping them especially by putting on gems was too powerful to 
be resisted* He had to incorporate in his second work what he had rejected as 
unscientific in his first. 

Sripati’s date 1 has not been fixed beyond doubt. He may be taken to 
have flourished about the loth century, in fact, to have been almost a contem- 
porary of the authors of Agastyamatam and Visnudharmottarapurana. These 
two works as well as Jyotisaratnam&la were produced in an atmosphere of the 
same ideas regarding gems, planets and the allied topics. 

Sripati’s work is important from another standpoint also. The Jyotsia- 
ratnamdld supplies the full astronomical text of the Doctrine of Navaratna that 
has been utilised in to to for the mineralogical section of the Nitisdslra of 
Sukracharyya. The same nine gems (but not called Mah&ratnas) and the same 
system of consecration of each to the planets, the same system of nomencla- 
ture are to be found in both. 3 Thus, according to Sripati, people should 
put on the ruby for the sun, pearl for the moon, coral for Mars, emerald for 
Mercury, topaz for Jupiter, diamond for Venus, sapphire for Saturn, gomeda for 
R&hu, and vaiduryya for Ketu. This corresponds exactly to what Sukr&- 
ch&ryya says in lines 84-93 of section ii of Chapter IV. I he same system of 
consecrationis followed in the astronomical work, J&taka-Parijata, which devotes 
the whole second chapter to a discussion of the nature and properties of planets. 

It may be remarked here that the colour and lustre attributed to the nine 
planetary deities in the hymns called Navagrahadhydna fit in exactly with 
those described in Sukraniti as pertaining to the gems. Again, the images of 
Navagraha found at Konaraka and near Bhuvaneswara in Orissa are said to 
belong to temples not earlier than the 10th century, 3 This is Dr. Rajendralal 
Mitra’s testimony in the Antiquities of Orissa. The hymns, the images, the 
temples, the astrological calculations as well as the evidences of Ratnas&stras— 
all point to the Doctrine of Navaratna not being older than the xoth century, 

(/) Subsequent Literature. 

Of the subsequent literature on the subject, YuM-kalpatam is an important 
landmark. But though it is based on Garuda , Agastya and Visnudharmottara , 
and though it gives details relating to enumeration, characteristics and prices 
of the gems, it does not supply valuable information regarding the doctrine of ^ 
nine gems, as it does not treat of their astral connexions at all. 

So also most of the works of the 1 2th and 14th centuries are not important 
for our purposes. But Rasaratna-samuchchaya of the 13th- 14th century, 

1 For a discussion of dates, see Prof. Ray’s Astronomy of the Hindus . 

2 But Sripati does not use the word mahdratna . Visnudharmottara uses the word 
mahdratna , but Ms nine maharatnas are not the same as those of Sukra, If Sripati had 
taken the word 'mahdratna from Vishnudh, his work would hare been the original proto- 
type of Sukraniti. As it is, it is the earliest authority for the verse in Basaratm-samuch* 
haya about Navaratna. 

a gee the chapter on Graha in Prof. Hay’s Astronomy of the Hindus , 

16 




Which is a very important document in the literature on metals, mentions in 
Chapter IV, 5, that Man iky a, mukta, vidruma ( tarksya , i.e., emerald), puspa 
vidura (diamond), nlla (sapphire), gomeda and viduraka are successively 
the ratnas of the nine planets. With the exception of the new terms used in 
this verse, Rasaratna-samuchchaya 1 2 3 follows exactly the system in Sukraniti. 
This work mentions other gems as well, but regards these nine as the navaratna 
par excellence. The only point in which this differs from Sukraniti is that it does 
not apply the term mahdratm to these nine gems. The work thus fully agrees 
with Sripati’s Jyotisa-Ratnamaia (ioth-1 ith cent.). ° 

We now come down to Bhavaprahasa of the 16th century. This work 
like the one just described, continues the full tradition originating in the astro- 
logical, religious and socio-economic literature of the 9th and loth centuries. 
Fhe Rajanighantu a of the 17th century also mentions the same nine gems as 
sacred to the same planets. 

But the classification of navaratnas or nine gems into grades adopted in 
these two works differs from that in Sukraniti. Sukr&cb&ryya calls all the 
nine gems by the name of maharalnas. But Bhavaprahasa * and the Rajani- 
ghantu mention five of them only as tnahd ratnas and call the rest uparalnas 
(inferior gems). 

(£) Recapitu l alio n. 

The historical inquiry into the doctrine of nine gems leads to the 
following conclusions about the age of the section in Sukraniti dealing with 
gems : 

1. The Sukra authors do not display astrological conceptions prior to or 
even contemporaneous with, those of Varahamihira (6th cent, A.D.), 

2. The doctrine embodied in Sukraniti bears the influence of the follow- 
ing ideas : 

(i) The enumeiation and appreciation of gems as nine makdrainas 4 
adopted by the author of Vtsnudharmott arapu raya (ioth cent. ?) who quotes 
Garuda. 

(if) The system of consecration of the nine gems (not necessarily 
maharatnas) to the nine planets followed in Agastyamatam (which is probably 
earlier than Visnudharmotfcara, but belongs to the same age); as well as in 
Rasaratna-samuchchaya. 


1 See Sanskrit Text of the work edited and published by 

pages 10-12. ■ - 

2 See the Hindi Edition (Benares), p. 140* 

3 Bee Viswakoga (Vasu’s) Vol 4 IX, (navaratna). 

4 Nine mentioned in (1) Agastya, (2) Visnudhai 

m41a, (4) Sukraniti, (5) Rasaratna-samuchchaya, (6) RhavaprakSsa 

Nine maharatnas are mentioned only in (1) Visnudharn 
but the list is not the same in the two works. See the original t< 
quoted in Dr. Sen’s Rutnardha§ya. 


the Auandasrara, Poona 
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(iii) The recognition of R&hu and Ketu as the two additional Grahas 
who should be worshipped along with the old seven, first noticed in the 
second work of the astrologer, Srlpati, which, however, he had ignored in his 
earlier work* ' 

3. The doctrine is certainly older than the tradition embodied in 
BMvaprak&sa and Rajanighantu (16th and 17th cent,}, 

4. The doctrine in all particulars cannot be traced to any work on the 
subject, and has not been' copied in toto in any work that we know of, Sukranltl 
is sui generis in this respect. 

The date of the second work of Sripati, viz., Jyotisaralnam&ld may thus 
be assigned to be the extreme upward limit of the Doctrine of Navaratna , 
as it contains the first literary evidence of Navagraha . This must be placed 
sometime in the 10th century A. D, 

The mineralogical section of Sukraniti thus yields two furthest limits 
of chronology ; (ij the 10th century — furnished by the doctrine of nine gems, 
and (2) the 14th century— furnished by the doctrine of seven metals, 

Ihere Is one difficulty that remains to be explained. If the doctrine of nine 
planets be the basis of the doctrine of nine gems, we might expect also a 
doctrine of nine metals. But, though Sukraniti mentions altogether nine 
metals/ it recognises only seven as principal Or, if the doctrine of seven' 
metals has something to do with the original seven planets, we might expect 
a corresponding Doctrine of Seven Gems as well. But in India the metals 
seem to have had no connexion with planets even up to 14th century, as has 
been discussed in the section on the doctrine of seven metals. 

Section ii # 

Ike Economic Mineralogy of Sukracharyycfs India . 

The Mahdrainas . 

Sukr&cb&ryya divides the nine great gems into the' following four 
classes in order of merit 

(1) Vajra, being Sresthatara, by far the best ; 

(2) Good or Srestha ; (i) Marakata, (ii) Manikya, (iii) Mukta ; 

(3) Middling or Madhyama : (i) Indranila, (ii) Pusyaraga, (iii) Vaiduryya; 

(4) Inferior or Nlcha : (i) Gomeda, (ii) Vidruma or Pravala, 
t\ Vajra or Diamond, 

This gem Is the favourite of the poet, viz., Sukra 1 who is the preceptor of 
the Asuras and the author of our Nltisdstra . It is very transparent and has 
the lustre of the star. 

This is the best gem.* The popular notion about it is that the woman 
who wants a son should never wear a diamond. This is perhaps one of the hai d 

■ 1 Sukra IV, ii, 89 , * IV, ii, * Sukm IV, . 1 ®?* . 
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substances which are to be used in cutting 1 or writing upon gems. But it is 
to be noted that only pearls and corals can be thus incised. 

The value of this gem in terms of “ money ” is given below 

(1) “ The price 2 of one whole diamond weighing one rati, but wide in extent, is 

five suvarnas or gold coins. 

(2) “ The price is five times (i.e., twenty-five gold coins), if it be heavier than 

one rati and superior in extent. 

(8) “ The price is to he less and less according as the quality falls off." 

This is according to the general theory that small weight but large bulk 
are the conditions of the high worth of jewels. The value may be expressed 
in terms of rati in the following way: “Eight ratis 3 make one mass, ten 
m&sSs make one suvarna.” Thus 8o /alts make i gold coin : therefore 400 ratis 
make 5 gold coins. The ratio of diamond to gold, as expressed in the above 
extracts, would therefore be 1 to 400 ; or “ exchange- value” of diamond is 400 
times that of gold. 

This general ratio is to be modified by the following considerations : 

(1) Other things remaining the same, the exchange- value 1 is (a) one- 
third less than the above (which determines the ‘ normal ’ or * natural ’ 
value), if the stone be flat-shaped, (b) one-half, if the stone has the colour of 
the reddish powder of bricks. [In the general remarks on the value of gems 
we noticed that this colour is not appreciated.] 

(2) Other things remaining the same, the * exchange-value ’ («) would he 
half, if two pieces together 5 weigh one rati ; (b) half of this (i.e., one-fourth of 
the ‘ normal ’), if the stones he middling or inferior. 

(3) Other things remaining the same, the exchange-value of inferior or 
middling qualities would be determined in the following manner: 6 (a) By 
multiplying the weight in ratis by nine-sixteenth, (b) By adding together five- 
sixteenths and one-thirtieth. 

The general rule about the determination of the 1 money-value, 7 i.e,, price 
and 'exchange-value ’ of diamond is given in the following lines : 

(1) The value of diamond is according to its weight in terms of rati . 3 
(2) Even in the case of small pieces, the weight 8 has to be considered, not 
number (as with other gems). ’ 

1 Sukra IV, ii, 109-110, “ The gems canuot be cut or written upon by iron or stones 

(diamonds) except pearls and corals.” See p. 142 of my translation of Snlcmniti in the 
Sacred Books of the Hindus Series. 

3 Sukra IV, ii, 134-137 „ 

3 Sukra IV, ii, 138. 

V 4 Sukra IV, ii, 140-142. ' 

3 Sukra IV, ii, 143-144. . 

8 Sukra IV, ii, 146-148. Specialists would dowel! to verify the truth and propriety 
of these remarks. The comparative prices given here would be discussed in the chapters 
pn the Data of Ancient Indian Economics and Public Finance . 

‘ > Sukra IV, ii, 140-142. 

• 8 Sukra IV, ii, 163. 
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44 Iii India diamonds occur over three wide areas : (1) the eastern side of the Deccan 
from the Penner to the Sone, (2) the Madras Presidency, especially in Kistna and Godavari 
hfMsms, and (3) Oiiufcia Nagpor e and Central Provinces to Bundelkhand. It is somewhat 
remarkable that the Indian diamonds have not as yet been found in what can be called 
their original matrix. * * * None of the Indian diamond fields can, at the present day, 
be viewed as of commercial importance, and it is difficult, if not impossible, ,to identify for 
certain, all the localities alluded toby classical writers. * * * India was the first and 
for a long period the only source of diamonds known to the European nations. * * * 
It appears to have been worn by the nobility of India long anterior to the earliest 
European mention of it. * * * Tavernier was perhaps the first European who travelled 
over India with the express purpose of inspecting diamond mines.’ ’ 

The legend of the origin of KoMnur 1 2 is that it was found in the mines of the 
south of India, and was worn by one of the heroes of the Mahdbhdrata, Karna, king of 
Anga ; this would place it about 5000 years ago, or 3001 B. C. Nothing more of it is heard 
till it appears as the property of Vi bram Mitya, See. 


ii. Mu Ida or Pearls 


This is the favourite of the moon, 3 i.e. t presided over by this planetary deity, 
and may have red, yellow, white and sy&ma (swarthy or greenish blue) 
colour. 


This gem is lower in value than diamond, but superior to the lowest, vis., 
gomeda and vidruma, as well as to indranlla, pusyardga and vaiduryya, which 
are middling stones. One characteristic of this jewel is that it can be written 
upon (like corals) by iron or stones. 4 * 

In the section on general remarks we noticed that gems cannot deteriorate 
in value except through the wickedness of kings. But pearls and corals are 
to be exempted from this generalisation, for they do fade through use 6 in time. 
The deterioration comes in naturally. 

The following are the sources e of pearls recorded in Sukraniti : (i) 
fishes, (2) snakes, (3) conches, (4) boars, (5) bamboos, (6) clouds, (7) oyster-shells. 
The greatest amount is said to come from these last. 

This last class of pearls is divided into three grades: 7 8 (t) inferior, (2) 
middling and (3) excellent. It is only these pearls, again i.e. t those derived from 
shells as mothers that can be pierced® and hence used in ornaments. Those 
coming from others cannot. 


1 Dictionary of Economic Products of India, pp. 93-101, Vol, III (1890). 

1 Bee Note on the History of the KoMnur Diamond in Handbook of the Manufactures and 
Arts of the Punjab. By Baden Powell (1872), pp, 195-201. . 

8 Sukra IV, ii, 85. 

4 Sukra IV, ii, 109-110. 

6 Sukra IV, 11,106. ■ ' 

6 Sukra IV, ii, 117-118. . V 

7 Sukra IV, ii, 122. 


8 Sukra I V, ii, 123. See account of pearl-boring in Baden Powell’s Punjab Mam* 
factures , p, 192 (1872). 
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And the people of Ceylon 2 can make artificial pearls like those from shells 
One should therefore carefully examine pearls before purchasing them. 

The test 3 is given below : “ That certainly is not artificial which does not 

lose colour by being rubbed with vrihi paddy after having been soaked in hot 
saline water during the night. If it remains very bright it is really derived 
from shells, if it has m iddling lustre, it is otherwise.” 

I he Garudapur ana* and YuMti-kalpalaru 4 also describe the industry of the 
Ceylonese in artificial Pearl-manufacture. Brihat Samhita, Garudapuram and 
Yukti-kalpataru mention Ceylon, Paralaukika, Saur&stra (Guzrat), Tamraparni 
(Malabar), Persia, Kouvera, PSndyavataka, and Haimadesa as the eight regions 
where oyster-pearls are found. According to Agastyamatam the places° are 
Ceylon, Arabia, Persia, and Barbara (North Africa). 

I he following list of pearls is given in order of excellence, 5 the first 
being the best 

(а) As regards layers or skins : 

(1) Those with seven skins or coverings. 

(2) Those with five or four skins. 

(3) Those with three or two skins. 

(б) As regards colour ; (?) 

(1) Red. : 

(2) Yellow. 

(3) White. 

(4) Black. 

/ The Allowing is the order of age,® the first being the oldest : (?) ' 

Ivl v£v (I) Yellow. 

(2) Red. 

(3) White. 

(4) Black. . . 

Both these lists apply only to the pearls derived from oyster-shells 

In connexion with the value of pearls the following ‘things 
are to be noted : s 

(1) The rati for the measurement’ of pearls is not the same as that for 
lamond and other stones. For all gems twenty Ksumas make one rati; but for 
pearls three rate are made by four Krmialas; and twenty-four rate make 
one Katnatanka. 

1 Snkra IV, ii, 124-125. ~~~ ~ ~ — 

2 Snkra TY, ii, 126-128. Specialists may verify it. 

3 Quoted by Prof. Yoges Chandra Ray in Rutmpari/cHa. 

4 Quoted by Hr. Ramadasa Sen in Ratnarahasya 

: m m ' »•*— — 

7 Sakra IV, ii, 130-132, 
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Now as 4 tankas 1 make i tola of gold, 96 ratis (Pearl-standard) make 1 
tola of gold* 

(2) The exchange-value of pearls varies according as the substance is 
of inferior, middling, and superior grades* 1 2 3 

( 3 ) The standard is either diamond 5 * or gold, 4 

The following are the methods prescribed for the calculation of the 
prices of pearls • 

(a) According to Diamond-standard : 

(1) If the pearl is of more than a thousand ratis in weight, then for 
every hundred ratis , the value would be the same as of a diamond, less three 
hundred, divided by sixteen* (?) 

(2) If the pearl is more than hundred ratis in weight, then from every 
hundred ratis deduct twenty ratis, and after such deduction the value of each 
rati would be the same as that of the diamond of the first class. Thus if the 
weight of pearls be 200 ratis, the price will be calculated after a deduction 
of 20 per cent, from the weight, Le., upon the weight of 160 ratis. 

ip) According to the Gold-standard : ; 

Multiply the weight* of the pearls in ratis by 13-f and divide the product 
by 24, the quotient will be the value of the pearl in so many ratis of gold. 

The following are some general remarks 7 about the worth of pearls : 

(1) The best pearls are valued at half the price of gold. 

(2) The best pearls are the red, yellow, round and white. 

( 3 ) The worst are the flat ones and those having the lustre of 
powdered bricks. 

(4) The rest are middling. 

u Tuticorin has been celebrated for its pearl-fishery 8 from a remote date, and as 
regards comparatively modern times, Friar Jordanus, a Missionary Bishop, who visited 
India about the year 1830, tells ns that as many as 8,000 boats were then engaged in the 
pearl-fisheries of Tinneveliy and Ceylon.” 

Megasthenes’ account of Indian Pearls can be gleaned from Arrian's Indica 
(VII— IX) and Pliny’s Natural Bistort) (IX, 55). From the Bengali translation 
of the Greek original of Megasthenes by Prof. Guha we gather that pearl-fishery 
was only an application of the ordinary principles of the Fishing Industry. 
It was known that the oyster shells or the mothers-of-pearls- lived in shoals like 
fishes, and resembled the community of bees with a ruling queen. If the chief 

1 Sukra IV, ii, 133. * Sukra IV, ii, 132-154. 

’ Sukra IV, ii, 149. • Sukra IV, ii, 166-167. 

3 Sukra IV, ii, 149-151. ’ Sukra IV, ii, 168-170. 

4 Sukra IV, ii, 166-170. 

8 Pearl and Chank Fisheries of the Gulf of Mannar, by Thurston, Superintendent, 

Madras Government Museum, p. 0. 



could be caught the whole group of oysters fell an easy prey. The shells 
were kept in a vessel full of salts for some time until the fleshy portion 
decomposed of itself. The bony portion, the pearls, was then ready for use. 

According to Megasthenes the value of pearls was equal to three times 
that of pure gold of the same weight. 

in. Manikya or Ruby. 

This is the sun’s favourite , 1 of red colour, and has the bright lustre of 
indragopa insect. This belongs to the class of gems intermediate 3 between 
vajra, the best, and the middling ones. It is, therefore, appreciated equally with 
pearls and emeralds. The comparative values are not stated. We are told simply 
as we have seen, 'that the emerald, if it is good, deserves the price of a ruby. 5 ' 
There is one more information about manikya, vis., that regarding padmardga ,« 
which is said to be one of its varieties and has the lustre of red lotus. 

“ The name 5 is applied by lapidaries and jewellers to two distinct minerals— the true 
or oriental ruby and spinel ruby. The former may be called a red variety of corundum, 
is aluuunic oxide. The spinel ruby is an aluminate of magnesium. * * * The ruby receives 
the name “ oriental" from the fact of the finest red and violet varieties hei,,r, 


diamonds. * * Like most other jewels, rubies have some fancied talismanie virtues 
attached to them. In many parts of India a bracelet formed of nine gems, of which the 
ruby is one, is supposed to protect the wearer from the evil eyo. ” 

tv. P dchl, Marakata, Gdrutmata or Emerald. 

This is the favourite of the planetary deity Mercury.’ It has the lustre 
of the feathers of the peacock or of the chasha (nilakaptha) bird. 

This belongs to the class of pearls and manikya* i.e., just inferior to the 
vajra or diamond and superior to the middling class. If the gdrutmata is good, 
it deserves the price of a manikya or ruby . 11 

According to Garuijapurdna and Agastyamatam the source of this gem 
is Turkey. According to Ratnasamgraha it is Mlechchhadesa. 

<t ' Sukra IV, ii, 84. 

* Sukra IV, ii, 93-96. 

a Sukra IV, ii, 1ST. 

4 Sukra IV, ii, 104 

5 Encyclopedia Britaiinica— Chemistrj'. 

* Dictionary of the Economic Products of India (1892), Vol. VI, Part I, up 584-589, 

’ Sukra IV, ii, 87. * 

8 Sukra IV, ii, 93-95. 

Sukra IV, ii, 157. 
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' ; - v m Indrantia or Sapphire. 

This is the Saturn’s favourite , 1 II is not white, but has the colour of .deep 
clouds (blue). This belongs to the madkyama 3 or middling class of gems, like 
pusyaraga and vaiduryya, ie. } just superior to the lowest class comprising 
gomeda and pravdla. The value of indranila is perhaps the same as that of 
gold, as can be guessed from the following: “The pusyaraga weghing one 
rati deserves half the price of indranila* or gold (of the same weight). 

“ It is classed 4 with * gems or precious stones ’ in contradistinction to the ‘ inferior 
gems.’ It is a blue transparent variety of corundum (Al 2 0 3 ) and differs from the oriental 
ruby merely in its colour. **■■.* Sapphires of various colours occur in India. * * * 
Sapphire is found along with many other varieties of corundum in the rub/ mines of Upper 
Burma. * * In Ceylon * * sapphires are found frequently. In 1882 a remarkable 
discovery of sapphires was made in Kashmir territory.” 

vi. Vaiduryya . 

Prof. Yoges Chandra Ray considers this to be chrysoberyl (oriental 
cat s eye), Wilson takes it for lapis lazuli. 

This is the Ketu ? s favourite , 5 has the lustre of cat’s eyes and lias its 
particles moving, : W 

Like tndranila it belongs to the middling class of gems , 6 That piece whose 
three rays are coming out deserves high price . 7 Comparative values are not 
given. ' ' ; ; - 

vii. Pusyaraga or Topaz. - : 

This is the favourite of Jupiter 8 and has the brilliancy of gold. It 
belongs to the middling class 9 of gems. 

I he piece weighing one rati deserves, as has been quoted above, hajf the 
price cf gold or sapphire of the same weight . 10 ■ 

“ It may be defined” as a fiuosilicate of aluminia (Al 2 O s Si). * * The oriental 
topaz is in reality a yellow sapphire or corundum. Of the occurrence of topaz in India, 
Ball says, “ there appears to be no authentic record, a reported discovery in the basalt 
of the Kajmahal hills being open to question. Ceylon, it is believed, yields a not incon- 
siderable proportion of the topaz of commerce.” 

According to Garudapurdna the source is Himalaya; according to Ratna- 
samgraha, it is Karka and Ceylon. 

viii. Gomeda. 

It is difficult to identify it. It is agate according to Wilson , 19 but zircon 
according to Yoges Chandra Ray. Information about this is as meagre as about 
coral in SuUraniti. ;■■■’.> ; . 

I Sukra IV, ii, 90. 2 Sukra IV, ii, 95. s Sukra, IV, ii, 15& 

4 Dictionary of the Economic Products of India, pp, 474-475, Vol. VI, Part II. 

6 Sukra IV, ii, 92. • s Sukra IV, ii, 83, 

6 Sukra IV, ii, 94. V' 3 Sukra IV, ii, 04. • : , 

T Sukra IV, ii, 160. 50 Sukra IV, ii, 159. 

II Dictionary of the Economic Products of India (1893), p. 70, Vol. VI, Park IV. 

12 Wilson describes it as a stone brought from the Himalaya and the Indus, having 
four different colours, e.g., white, pale-yellow, red and dark-blue. 

16 - 





It is the R&Sui’s favourite , 1 and like coral has yellowish red or orange 
colour. Like coral again it belongs to the lowest class/ Its value is not 5 to be 
determined by weight like that of all other gems. It does not deserve 4 
weighing, as^it is very low-priced. 

The region is Himalaya and Sindhu according to Yukti-kalpataru . 
ix> Pravdia , Vidtuma or Coral . 

This is the favourite gem of Mars 8 and has yellowish red colour. Like 
gomeda , it is one of the lowest rainas. 

It fades through use 6 in time. Like pearls, corals can be cut or written 
upon* by iron and stones fog;, diamonds). Corals weighing one tola deserve 
half the price of the gold of the same weight . 8 

“ In addition 9 to being used for adornment ornamental corals have been used in 
Hindu medicine from a very ancient time and are mentioned by Susruta. Ainslie remarks ; 
that the Tamil practitioners prescribe the red coral when calcined in cases of diabetes 1 
and bleeding piles.*’ Q 

Section 12. . 

Miscellaneous . jj 

There aie certain substances more or less allied to those dealt with in 
this chapter that have been referred to by the authors of the Sukra cycle in their 
description of the kalas, the artisans, the industries and the Ordnance Depart- 
ment. These should be noted in an account of the mineralogical data avail- 
able from the SukranUu 

One of the general rules for the guidance of kings is that they should, 
accumulate for futuie purposes such things as are useful to man. Among these 
are mentioned minerals , 10 implements, arms, weapons, gunpowder, vessels, etc, 

i. Sulphur \ 

Sulphur 11 has been mentioned as an ingredient of gunpowder . 13 The l )\ 
following are the recipes for this preparation : jj 

(i) Fi vg pala$ x * 


of suv arch salt (saltpetre), one pala of sulphur, and one 


Sukra IV, ii, 91. 


Sukra IV, ii, 129, 


3 Sukra IV, ii, 93-95. 4 Sukra IV, ii, 162. 0 Sukra IV, ii, 106, 115-116. 

7 Sukra IV, ii, 109-110. The reader is requested to note the change in the translation 
given here from that given on p. 142 of the Vol. XIII of the Sacred Boohs of the Hindus Series. 
' • a Sukra IV, ii, 161. ■ ^ ; . 

9 Dictionary of the Economic Products of India , p. 532, Vol II (1889) 

10 Sukra IV, ii, 60-63. 

11 The use of sulphur in medicines as copper sulphate, aud iron sulphate (copperas) is 
as old as Charaku SarriMta, 

12 Rr.Rajendraial Mitra, who discovered the Sulcraniti in 1875, doubts the authenticity 
of these lines (vide Indo-Arijam, Yol. I, pp. 809-12). But Dr. Gustav Oppert, who edited 
and published the Text for the Madras Government in 1882, proves by quotations from 
Yedas, Asoka s Edicts &c., that “ firearms and gunpowder existed in Ancient India.” See 
his preface to Sukraniti published by Madras Government, also his essays on the authen- 
ticity of Sukrani ti, and Firearms and weapons in Ancient India published by Higginbotham 
& Co., Madras (1880)^ 

13 Sukra IV, vii, 400-404. 
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pata of charcoal from the wood of arha (Caiotropis gigantea), snuhi (Euphorbia 
neriifolia) and other trees burnt in a manner that prevents the escape of smoke 
have to be purified, powdered, and mixed together, then dissolved in the juices 
of snuhiy arka, and garlic (Allium sativum), then dried up by heat, and finally 
powdered like sugar, . L > 

(2) Six or four parts 1 of saltpetre may also be used in the preparation 
of gunpowder. Sulphur and charcoal would remain the same, 

(3) Experts make gunpowders in various ways 2 and of white and other 
colours according to the relative quantities of constituents Charcoal, sulphur, 
saltpetre, stones, harital (orpiment) 3 lead, htngal , iron calces (oxides), camphor, 
fatu (lac), indigo, juice of sarala tree (Pinus longifolia). 

The use of salts, e.g., Suvarchi or saltpetre, 4 has been referred to In the 
above recipes. 

The mention of sulphur introduces us to a fact of great economic 
importance, and furnishes a solid basis for interpreting certain phases in the 
industrial history of India, “ Chemical and metallurgical industries,” says 
Mr, Holland, Director of the Geological Survey of India, 

“are essentially gregarious in their habits. *** The bye-produet is a serious and 
indispensable item in the sources of profit, and the failure to utilise bye-products 
necessarily involves neglect of the minerals which will not pay to work for the 
metal alone,”" 

The demand for sulphur in ancient India and the consequent supply of it in 
response necessarily involved, according to this ‘principle of association* which 
is really an aspect of the Doctrine of the “Localisation 5 of Industries,” a good 
number of auxiliary and allied industries in mining, metallurgy and manufacture, 
utilising the bye-products. The fact that there are no such auxiliary industries in 
modern India is the real explanation, according to Mr, Holland, of why a good 
many otherwise rich metalliferous ores cannot be worked. 

We can easily turn this economic fact of modern times to account in 
understanding the industrial situation of the country in by-gone days. Thus 
we are led to infer the existence in ancient India, side by side with the sulphur 
industry, of all those to which it is a key. Says Mr. Holland : 

“ Sulphuric acid is essential for the manufacture cf sulphur-phosphates, the purifi- 
cation of mineral oils and the production of ammonium sulphates, various acids, and a host 
of minor products ; it is a necessary link in the chain of operations involved in the 
manufacture of the alkalies, with which are bound up the industries of making soap, glass, 

~~ * Sukra IY, vii, 405*406. 

. 2 Sukra IV, yil,. 411-415.. . 

3 « Most of the older Sanskrit MSS. are written on paper prepared with haritala to 

preserve them from the ravages of insects, and this it does most effectually”— Dutt. 
Dr. Mitra also describes arsenicised paper in his report on Sanskrit MSS. in the proceed- 
ings of the Asiatic Society for March, 1873. ' . 

4 This salt has been mentioned in Charaha Samhitd and Bmruta 8 ar&Mta also, 

5 Illustrated in modern Europe by the contiguity of Iron and Coal Industry, 
“ Many of the most profitable copper mines in the world could not be worked but for 
the demand for sulphur in sulphuric acid manufacture, and for sulphuric acid there 
would be no demand but for a string of other chemical industries in which it is used,” 



paper, oils, dyes, and colouring matters ; and as a byo-product it permits the remunerative 
smelting of ores which it would be Impossible otherwise to develop,” 

Industry in ancient India must .therefore have been more richly diversified 
than at present. In fact, the extinction of several industries in modem India 
is explained^ Mr. Holland in the following lines : 

“ Durin « th ? ksfr hundred years the cost of a ton of sulphuric acid in England has been 
reduced from £30 to under £2, and it is in consequence of the attendant revolution in 
the Europen chemical industries, aided by increased facilities for transport, that in India 
the manufactures of alum, copperas, blue vitriol, and alkalies have been all but extermi- 
nated ; that the export trade in nitre has been reduced instead of developed ; that copper 
and several other metals are no longer smelted ; that the country is robbed every year of 
nearly 1,00,000 tons of phosphatie fertilisers, and that it is compelled to pay over IQ 

million sterling for products obtained in Europe from minerals identical with those 
lying idle in India.” 1 

And this state will continue “until industries arise demanding a sufficient 
number of chemical products to complete an economic cycle.” 

Exactly the reverse must have been the condition of manufacture and 
commerce in ancient India, and for the opposite reasons 

r theEc mic Volume* of the Indian Empire, also, in the Imperial 
Gazetteer of India Sries, Mr. Holland harps on this decline of ancient chemi- 
cal industries : 

The It * MS r Pe °, fc lBdia ° f t0 ~ daysiauds in contrast to the India of a century ago 
European chemist, armed with the cheap supplies of sulphuric acid and alkali * * * has 
been enabled to stamp out, in all but remote localities, the once flourishing ,JvI 

lead U lt!lr eS l alUm i tb ° VaW0US alkali “ e C ° mp0Unds ’ Wue vitriol, copperas, copper 

1 ualltv ! a tht ir ° n /- a S °f 0nS,y t0 CUrtail the export trade in and borax. The high 
quality of the native-made iron, the early anticipation of the processes* now emnlnvfd 
in Europe for the manufacture of high class steels and the !° l J !? 6 “ Pl0y ° d 



bin from a passage in tiie Yukti-kalpalaru It appears that it was also used 
for drinking cups or tumblers, the physiological effect of drinking water 
from vessels of glass being described to be similar to that of vessels made of 
crystal e 

In Sukraniti Glass has been mentioned only once. The making of glass 1 
vessels is a kald. 

About the antiquity of glass in India, Mr, Jayaswal remarks in reviewing 
Dr. SchofTs Periplus for the Modern Review: 

“ Glass in India was a manufacture long before it became known to Ceylon (3rd 
century B.C.,) The Artha-Sastra calls false gems “ glass-gems,’' and mentions the manu- 
facture of glass. Pliny’s description that the glass of India was superior to all others, 
because it was made of pounded crystal” and because of the discovery made by the 
Hindus of the art of colouring crystal, indicates a long previous history of the industry in 
this country. Coloured glass was well-known to the Artha-Sastra. The glass-worker, 
called at present Maniydra , is mentioned by the very name (Manikara) in the Mabavastu. 

The following are the remarks of Dobbs : 

“ The manufacture of glass 2 was known in ancient India as early as 800 B.C., for in 
Yajurveda glass is mentioned as one of the articles of which female ornaments were made. 
It is also noticed in the Mahdbhdratct , and in an old book called the Yiikti-kalpatarn that the 
effects on the human system of drinking water out of a glass tumbler are stated to be the 
same as those of drinking out of a crystal cup. In more recent times, in the 10th century, 
the glass of India is said to have been exported in large quantities to Europe, and in the 
north of Italy ‘there is a tradition that the Venetians atone time obtained, if not their 
raw glass at least its ingredients, from the plains of Hindusthan.” 

Mr. Taw Sein-kaw also bears testimony to the antiquity of Indian pottery, 
both glazed and earthen, and to its having influenced the pottery and glasSwhre 
of Burma. 3 *' The ceramic art did not achieve any public recognition in Europe 
till the i6th century A. D., but long before that period the pottery of Burma 
had become famous. ” Ibn Batuta, the celebrated Arabian traveller of the 14th 
century, also recorded the fact. 

In Yub’s Hobson-Jobsan we have the following * 

“In this town of Martaban (now a small village in Amherst district) are made very 
large and beautiful porcelain vases, and some of glazed earthenware of a black colour, 
which are highly valued among the Moors, and they export them as merchandise.” 

And Mr* Seinkaw observes that Taikkala, one of the most important 
seaports of the country governed by the rulers of Martaban : 

‘ 4 was colonised, (as the name i coplies), by the Gaudas of the ancient city of G-our 
in Bengal. On the site of this historic Taikkala, traces of a wall and moat still exist, and 
fragments of pottery and glazed tiles are found.” 

3. Alkalies . 

Alkalies also have Been mentioned in Sukraniti as Ksdras . Thus one of 
the 64* arts or kalds is the extraction or preparation of alkalies. Government 


1 Sukra IV, iii, 191. 

2 See Monograph on the Pottery and Glass Industries of the North-Wester u Provinces 
and Oadh by Dobbs (1895, Chapter IX, p. 29). 

2 Monograph on the Pottery and Glass ware of Burma (1894-95), pp. 2-3. 

4 Sukra IV, iii, 150, ' 
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revenue from this chemical industry is declared to be one-half 1 of the produc 
after the costs have been met, proauc 

4. Stones ; 

Stones have been refetred to several times. We have just seen tk* 
these may be used as ingredients for gunpowder. Their use in statuary 
iconography and sculpture has been mentioned by the Sukra authors in the! 
■S? I”; 0f «■*• W ' 1— alluded .0 this in eonneLt 

We are told that stones are next in importance to metals in the constructor 
of images in point of durability,’ and superior to all other materials, eg sands 
pastes, paints, enamels, earth, wood, &c. The responsibly of the sculptor 

2rr r r e H S Very great “ , For he mUS£ have t0 be Wel1 U P 5n the conventions o! 
the art. His workmanship would not be appreciated unless it conforms to the 
exact rules laid down by the masters of Silpasastras. 

I he images that are made of less durable material are not examined bv 
people very critically, and hence may be executed without particular care But 

stone being a durable material involves on the artist an extra amount of careful- 
ness., Ul 

But such stones as are found in hills and rivers may be used for religious 
purposes without human art being made to work upon them. Defects of* 
measurement are not to be noticed in such images, the natural Vanalingas 

river 2 Chandrakanta S ems > or stones found in the Gandaka 

^ When stone images are constructed the worshippers should observe a rule 
with regard to the colour of the material used. “ The white stone* is pre- 
scribed for the Satyayuga as indicating sattwika type of images, the yellow and 
red stones are prescribed for Tretayuga and Dwaparayuga respectively as 
indicating rajastka type, and the black stones for the Kaliyuga as indicating 

IhTptof 3 tyPe * fheSe tyf>eS ° f images wiI1 be discussed in a subsequent 

Image worship being a universal feature of Indian religious life the 
industry connected with stones must be expected to have been a very rich one 
in the days of Sukra authors, as in all ages in Indian history. Not in 
religious life only, but m other departments of the social life of the people 
also stone-quarrying, stone-carving, stone-inlaying as well as other industries 
and fine aits connected with the manipulation of sandstones, building stone, 
giamte and marble, have played a conspicuous part. Hence in Sukraniti we 
find that among th e sixty-four kalas there is one connected with stones.* 

* Sukra IY, ii, 233-35. - ~ ~ ~ *™~ “”~ 

2 Sukra IY, iv, 150-151. 

3 Sukra IY, iv, 305-308. 

4 Sukra IY, iv, 810-813. 

* Sukra !Y ? iii, 187-168, : " 



This consists in the art of cleansing, polishing, dyeing, rinsing, &c.,of stone 
vessels. There is another art also mentioned by Sukr&charyya as being an 
auxiliary of Ayurveda. This is the melting and incineration of stones. 1 * 

Again, stone-carvers* are sufficiently important to be recognised by the 
statesmen of the Sukra cycle in their enumeration of the artists and artisans 
whom the state should “ protect” by finding suitable employment. 

It is stated by Fergusson that there is no stone architecture in India 
earlier than the 3rd century B.C. But says Mr. Crosthwaite : 3 

“ The negative fact that no stone architecture previous to Asoka has yet been 
discovered, does not justify the positive conclusion arrived at by Fergusson. * * * The 
famous Saran&fch stupa and the stupa near Kasia in Gorakhpur are even older than the 
3rd century B,C, The excavation of a stupa at Piprahwa in Basti District yielded a casket 
bearing an inscription in the character of the 3rd or 4th century B.C. * * * The stone 
mason’s art must have existed in India for some centuries before Asoka’s reign.” 

The following refers to Southern India : 

a Early stone-carving reached a high degree of perfection, first under the Buddhists 
in India and even sometime before it, 4 **'* following the Buddhists each successive Hindu 
dynasty left examples of their particular styles..*** Towards the end of the Hindu 
period the Vijayanagara kings were the greatest patrons of stone-carving. 

« The perfection 5 to which the art of stone-carving was carried and the propor- 
tions attained by the industry can be readily, if roughly, gauged by the extent of the 
architectural remains still in existence, and the profusion and finish of the ornamental 
work with which they are enriched. The proportion which the decorative industry 
bore to the constructive defies accurate computation, but judged by European standards 
it must have been extraordinarily high. ” 

Mr. Vincent Smith 6 testifies to the skill of Hindu lapidaries : 

u Hindus, as Mr. King observes, were among the earliest of mankind to attain 
to mechanical perfection and facility in the treatment of the hardest stones, exe- 
cuting with facility many operations which would baffle the skill of the most expert 
modern lapidary; such as boring fine holes with the greatest precision, not merely 
through the sardonyx, but even through the sapphire and the ruby. All considerable 
collections of Indian antiquities comprise numerous specimens of pierced beads made of 
various precious and semi-precious stones, which display the complete mastery of the 
old craftsmen over the most different material.” 

Regarding the use of stones in the manufacture of sofas, chairs, benches, 
etc., in Hindu India, the following is quoted from Ittdo- Aryans:* * l Of stones, 
the gritty sandstone alone was condemned, and the other kinds recommended, 
with the proviso that the colour of the stone should correspond with that of 
the planet which presided for the time being on the destiny of the person who 

1 Sukra IV, iii, 145. 

a Sukra II, 397-398. 

a Monograph on Stone Carving (1906). ■ f 

4 Monograph on Stone-carving and Inlaying in Southern India by Kea (1906). 



was to use the seat; thus when a man happened to be under th 
of Saturn, he had to use a stone seat of a blue colour, but if Ven 
to be the presiding planet, a bright yellow stone 

Regarding evidences for the treatment of 
Sculpture, besides the works of the h 


e influence 
ns happened 
appropriate.” 
du Architecture and 

previously referred 
private associations 
-J are the Bangjya 
•pur Sahitya Parisat, Dacca Sabitya Parisat, etc. 

^ Malda, whose collections 1 of G’auda 

exhibited by the distinguished antiquarian, Radhes 

...j men of letters belonging to North Bengal 

are the recent finds of the Varendra Research Society 

----- —r. students of Indian 


was the most 
stones In Hin 
istorians of Indian Art 
to several times, some of the unpublished collections of \ 
in Bengal deserve a special mention. Such literary bodies 

Sahitya Parisat of Calcutta, Rang; 

and District Council of National Education, 
and Pandua relics were 
Chandra Seth, at a conference of the 
But the most considerable ; 

in Rajsahi. All these stones have opened up a new field for 
m art_c ulture and archaeology. 

The explorations of this last academy have presented ui 
most exquisite specimens of stone images of various Bud 
gods and goddesses of the Tantric type, which should 
the sculpture-gallery of the nation, as embodying probably th 
unstudied School of Hindu Art. We have also inscribed 
monuments which reveal altogether unknown facts of the polit 
commercial history of Eastern India in mediaeval times (8th 
quote Mr. Aksaya Kumar Maitra, the guide and philosopher 
I school of historical research : « These and similar inscriptions 
of what stuff were made the people of old Bengal, who at I 
their empire from shore to shore, between the Himalayas o 
the Vindhya on the South, and what constituted the hio - ! - 
people of that age.” Further, "although the Pala kings were 
hereditary ministers were all Brahmans. * * * Bhatta Gui 
of this monument, was not only a pious Brahman, but was 
minister of state, a valiant warrior, and a poet who used i 
by his contemporaries as a Valmiki of xhe Kalikdla." 

The most important stone pillars brought to promim 
school of historians are (t) the inscribed Garu&astambha pillar (i, 
the inscribed pillar of the Kamboja king — a carved pillar of black 
Dinajpur), (3) the pillar of the Kaivarta leader-a stone monolith " - 
be looked upon as a finger-post to indicate the decline and fall” 
Empire. . 

Stone-images of Visnu, Durga, Sun-god, Bodhisattva etc fo 
Varendra Research Society, as well as other materials in their 
enable Mr. Maitra to make the following remarks with regard to 
be proved to be the site of the capital of an old prosperous 


18ee the ful1 re P ort of tho Malda Conference (1911) published in 
&dJiitya Pari$at of Rangpur. 


Bengali (1913) by 



modern district of Malda, lying north to south on the east of the river Maha- 
nanda : 41 It was indeed a city of palaces , 1 2 * * * a city of gardens, and a city of fine 
tanks, * * * These suburban areas (including modern Pandua, Kaligrama , 8 and 
other modern villages) enjoyed for a long time a great reputation as an import- 
ant centre of the old weaving industry of Bengal * * * Towards the south 
of the great city, there was another suburb, modern M&dhdipur, still remem- 
bered as one of the traditional centres of Sanskrit education in the Empire 
of Gauda under the Hindus, before Nadia asserted its influence. * * * Old 
Malda was the port of the city connected with the Far East as well as with the 
historic markets of the western world.” 


1 See Stones of Varendra — in the Modern Review , June, August and September 1912. 

2 An important Tantric image of the goddess, popularly called Bhairavi, in the vicinity 

of Kaligr£ma, has been brought to the notice of the literary world by Mr. Harid&sa Palit, 

of the District Council of National Education, Malda, and described with illustration in 

the Bengali monthly, the Grihctstha, Calcutta. 



CHAPTER V. , 

THIS DATA OF ANCIENT INDIAN BOTANY. 

... Section i. 

Sukraniti an a source of Botanical Information. 

In Sukraniti references to plants and plant-life fall into three classes : 

1. The Nttisastra being the architectonic or dominant science, whatever 
has any influence on human and social life must be discussed in it. Treatment 
of botanical topics thus has a very natural place in Sukraniti. In Hindu 
literature there is the tradition of Varftharoihira, the scientist of the 6th 
century A.D., having treated of more than a thousand phenomena of Nature 
as affecting the well-being of humanity in his celebrated treatise, Brihat Samhitd. 

2. The flora of a locality as well as the Botanical ideas obtaining in any 
epoch cannot but leave their mark on the literary activities of a people. The 
casual references of authors to vegetation, the features or habits of plants, 
and their uses in social life are some of the internal evidences which may be 
interpreted as telling the story of the author’s range of experiences. Like the 
Data of ancient Indian Mineralogy and Geography, the Data of ancient Indian 
Botany that may be culled from a study of the flora in Sukraniti would thus 
furnish important clues to the home and surroundings as well as the epoch 
in which the authors of the Sukra cycle flourished. For in the first place, 
types of flora vary from province to province, and secondly, the knowledge 
about plant-life changes from epoch to epoch. The Botanical references in 
Sukraniti, therefore, must carry with them the ‘ spirit ’ of both Space and Time. 

3. The authors of the Sukra cycle have not treated of plants as plants, 
but as substances having a direct or indirect bearing on the social, economic 
and political topics that concern them mainly. The treatment of plants in 
Sukraniti is, therefore, not at all what should be expected in Botany as an 
abstract science , but is purely utilitarian or economic. The Economic Botany 
of Sukracharyya, again, eschews the medical or Ayurvedic, and industrial or 
artistic branches, but is treated of only in the following aspects : (1) Agriculture, 

( 2 } Horticulture and (3) Forestry. * 

Section 2, 

Identification of the Sukra Florez, 

The trees, plants, shrubs, creepers, &c., mentioned in Sukraniti are being 
shown in three schedules. 1 The first schedule contains the plants grouped 
together by the authors of the Sukra cycle under the common name of 
Phaltnff or fruit-bearing. The second schedule c ontains the plants grouped 

IiStS iD Mey6n ’ S 1846), 

pp. 290-395, : \ ■ 




together in the treatise under -the common name of Kantakinah (thorny) and 
Aranyaka (growing in forests). *-■ ' 

The classification is not at all scientific according to the principles of 
modern Botany, nor does it indicate any cleverness from the ordinary stand- 
point of the layman. For even as yielding edible fruits some of the plants 
mentioned in the second list might be well-placed in the first. 

The third schedule contains the trees, plants, or shrubs to which only 
casual references have been made. 

(a) The Phalinah or F mit-bearing Trees . 1 
It is to be noted that the term fruit-bearing has not been used in the strict 
Botanical sense of Phanerogams, which, being flowering plants, are necessarily 
also fruit-bearing* The Sukra authors mean simply that these trees grow 
fruits either in abundance or such as are appreciated by men as edibles or 
articles of commerce. 

Habitat. 

Sub-himalayan tract and outer 
valleys, in ravines, on the banks 
of rivers and in damp places, 
Ajmer e-Merwara, Aboo, Bebar, 
Chutia Nagpur, Bengal plains, 
Khasi Hills, Chittagong, Lower 
Burma, Irrawadi valley, "Western. 
Peninsula, Central Provinces, 
Indigenous in the Sub-himalyan 
tract. Cultivated throughout 
India. Hare in the arid regions 
of N. W. India. Common on and 
destructive to buildings in 
Bengal. Sacred to Hindus and 
Buddhists. 

Commonly planted by the Hindus 
throughout India as far north 
as Peshawar and in the outer 
Himalaya as high as 4,000 feet. 

Tamarind ... Tamarindus indica Cultivated throughout India and 

Burma. Self-sown in waste and 
forest lands. The fruit does 
. not ripen west of Amballa. 

Sandal ... Ha tit alum album ... Indigenous in W. Peninsula. 

Grown in gardens north as far 
as Saharanpur. 

Lime-acid and Citrus medica ... Ivumaon, 0. P., Sikkim, Garo Hills, 
sweet, citron, Satpura Hills, Western Ghats, 

lemon _ Chittagong, Khasi Hills. 

1 Volume of the Bombay Gazetteer (1888), Indian Trees by Brandis, indige- 
by Kanny Lall Hey and Dictionary of Economic Products by Watt, 


Holy fig-tree Ficus religiosa 
(Peepnl), 


2. Aswattha 


Ficus bengalensis 


Banyan 


4, Chinchft 


Chandana 


0. J&mbh&la 



15* Punn&ga 


16, Kasthamra 


MtfP^a sapida 


Sanskrit name. 
7. Kadaraba ^ 


English name* Botanical name, 
Nauclea cadamba ... 


8, Asoka 


J onesia asoka 


V&kula 


10, Vilwa 


Mimusops elengi 


Bael tree ... m glemarmelos 


12 . 


Amrita 


Kapit t h a k a 
(K&t bel in 
Hindi). 

B^jadana 


Pyrus communis 


Habitat. 

'• Terai a “<* hills of Sikkim to 
3,000 feet, evergreen forests of 
North Kanara, Northern Ci rears, 
Cnddapah and Karnnl, Eastern 
slopes of the Pegu Toma. Com- 
monly planted. 

Khasi Hills, Arakan, Tenasserim, 
Western Peninsula, Northern 
Circars, and in evergreen forests 
of the Kankan and Kanara 
Frequently planted, chiefly near 
temples in India and Burma. 

Western Peninsula, southwards 
from Kandala Ghat on the west 
and Northern Circars on the 
east. Commonly planted, north 
as far as Lahore, 

Wild in the Sub-himalayan tracts 
and outer hills from the Jhelum 
eastwards, also in S. India and 
Burma. Cultivated throughout ■ 
India on account of its fruit* 


Largely cultivated 
Himalaya. 


in N. W. 


14. Amra 


Pear tree 
(N&sp&ti in 
Hindi). 

Wood-apple... Feronia elephantum Generally cultivated in both 

peninsulas. Indigenous in 8. 
India and Ceylon. Bark used as 
a cosmetic. 

Mimusops hexandra Banda District, sandstone of 
Paehmarhi and adjoining hill 
ranges, Chanda District, Gujrat, 
Khandesh, Deccan, Srfhari Kota. 


Mango 


Mangifera Indica... Indigenous in Burma, Sikkim, 
Assam, Khasi Hills, Satpuras, W. 
Ghats. Cultivated all over India 
and Burma, excepting the nor- 
thern part of the Punjab. 

0 inopCum! Um 0 -^ eWeSt coast from Bombay, 


on the east coast from Orissa 
southwards. Often cultivated. 
Saline tracts, Minbu District 
Upper Burma. ’ 

Outer Himalaya from the Ravi 
eastwards. 



Sanskrit name. English name, Botanical name. Habitat. 

17. Tuda ... Mulberry ... (1) Morns alba ... (1) Punjab plains, Kashmir, N. W, 

Himalaya. 

(2) Morusindica." (2) Wild in tiie Sub-Mmalayan ' 
tract in dry forest from the Sut- 
lej eastward. Extensively cul- 
tivated to feed the seedworm in 
Bengal and Burma, 

18. Chain paka ... ... MicheMa champaka, "Wild on the Western Ghats in the 

southern portion, in Sikkim (up 
to 8,000 feet) and in Lower Bur- 
ma. Cultivated in the moister 
parts of India and Burma, 
shady valleys in Singhbhum, 

19. Nipa ... Variety of Jonesia 

asoka. 

20. Koka ... Wild date tree Phcenijc sylvestris Indigenous and gregarious in 

* many parts of India. Planted 

largely. Mats and baskets made 
of leaves. Sugary juice extract- 
ed in the cold season. 

21. Amra ... ... Spondias man- Sub-himalayan tract and outer 

gif era. valleys to 8,000 feet from the 

Chenab eastwards. Salt range 
* in the Punjab, deciduous forests 

_ , of Burma and the Western 

, Peninsula. 


Pine ... Finns longi folia ... Sub-himalayan tract and outer 

Himalaya, abundant as far east 
as Nepal ; not in the inner arid 
valleys. Further eastward less 
common, in Sikkim usually on 
dry southern slopes. It is sup- 
posed that the rainfall in the 
Sub-himalayan tract here is too 
heavy for this species (Gamble’s 
Darjeeling List Ed, ii. 1883). 

Pomegranate... Funica granatum Indigenous in Persia and Afgha- 
nistan. Cultivated. Naturalised 
in India from remote antiquity. 

(1) Walnut (1) Juglam regia ... (1) Indigenous trans-Indus in the 

' (fikhrot in Kurram valley, N.-W. Himalaya, 

Hindi). . Sikkim, 

(2) Indian (2) Aleurites mo- (2) Indigenous probably in the 

; walnut, luccana. Malaya Archipelago. Cultivat- 

ed in most tropical and sub- 
tropical countries, and here and 

7 • there naturalised, 77' 


28. Mrima 


24. Aksota 



• Sanskrit name, 
Sirasapa 


English name. Botanical name, 
••• Dalbergia sissoo .. 


Habitat. 

Sub-himalayan tract and in outer 
valleys from the Indus to 
Assam. Extending far into the 
plains along river banks. Planted 
and often selfsown throughout 
India, 


20, Bkissata. 
27, Yadara 


J uj ube (koo! in Zizyplm s pijuba 
Bengali), 


Indigene u s and,: : naturalised 
throughout India and Burma. 
Gro-wn in gardens for its fruit.' 

Wild in the dry region of the 
Irrawady valley. Cultivated and 
naturalised throughout India, 
rare west of the Sutlej. 

Lime Variety of Gitrus 

medica. 

... Variety of Mimttr 

sops hexandra , 

••• W Variety of Phos- 

nix sijlvestris , 

(2) Date-palm (2) Phceui# dacty- (2) Cultivated and selfsown in 
l if era. Sind and Southern 


Mmfoa 


lYeem or Mar- Azadirachba indica 
goza. 


29, Simbhu. 
80. Jambira 


88. Leva karaja 


Pongamia glabra 


84, Ph&igu 


Opposite-leaved 
fig tree. (?) 


86, T&pinchehha 1 
(Tam ala). 

86. Simbhala, 

37. Kuddala 


Variety of Qarcinia 
xanthochymas. 


Diospyros melan* 
xtjlon , 


Common in deciduous forests of 
C. Cirntla Nagpur,- Behar and 
W. Peninsula, 

(1) Phyllanthus dis- ( 1 ) In gardens throughout India, 
tichas. 

(2) Anona reticulata (2) Cultivated over a great part 

of India. 

hha *f a va «ety Of Tamala (Ga^ia santhoehymus)’ 


38; Laval! 





HABTTAt. 

Widely spread from tropical 
Africa, Arabia to India, ascend- 
ing to 5,000 feet in the Himalaya 
and to both peninsulas. 

Areca catechu ... Cultivated in the tropical and 
sub- tropical regions of India 
and Burma, in gardens and 
orchards on the W. coast and in 
N. - Bengal. The seeds are an 
important article of trade, the 
spathes are used to write upon, 
to wrap up parcels, and as 
covering leaf of cheroots in 
Burma. 

Variety of Citrus 
medico , . 

Artocarpus lakoo - Sub-himalayan tract and outer 
c } uu hills, from Kumaon eastwards, 

ascending to 4,000 feet Khasi 
Hills. Burma, evergreen forest 
of the Western Ghats from the 
Konkan southwards. 

Cocos nucifcra ... Cultivated throughout the tro- 
pics, chiefly in the vicinity of 
the sea, but also inland. 

Musa sapieUum ... Extensively cultivated through- 
out India, nearer coast tracts 
than inland. 

trees in the Sukra Flora contains 44 plants, 
tiffed, viz., (i) Bhissata,(2) gimbhu, (3) Simbhala 
; 40 plants belong to 35 species, as Four species 
s. comprising nine plants, e.g., (1) Citrus medica 
ilungaka, (2) Jonesia asoha as Asoka and Nipa, 
siadana and Ksirika. ( 4 ) Phcemx sylvestris as 


English name. Botanical name, 
Woodfordia flori - 
bnnda , 


Sanskrit name, 
Dhl-tri 


Betel-nut 


40, Kramuka 


41, Matulungaka... Citron 


42. Lakoo cha 


Cocoanut 


48. N&rikela 


Plantains 


44. Rambhfi 


XL Urticacese 


III Leguminoste 



IV* SantaIaoea» . ■ 

V. Rubiace® ... ... alb «m. 



( 2 ) Mi mus ^f engi * 

VII. Rosace® ps Sandra. 

VIII. Anacardlaceae ; ... (j) ^ ° mQ 3unis, 

* 

(2) A ^eac a Sr triS - 

(S) r» rt ate clm. 

() Coc °3»ucif era , 

i gl f^eg ia . 

Aza dirachta ,'„j. 

Phyllanti, dlea - 

: - 





- 0) ».«C a “ w "- 

( b ) The Aranyaka Trees 

U ine tol, °wing list contains the name 
ukrachary^a should be planted in forests.^ 8 ° f trees which, according to 
Sanskrit name. English name. Botanical name. 

adlfa '** Catecliu ••• Acacia catechu u g Habitat. # 

■... Ind!! maIayan tract from «» 

earL? aStWai ’ dS>genemII yS M - 

banks 8 n ? 1Sla “ dS aDd 0n the 
■; e . °* rivers at their 

mon ° 6 11140 the Plains. Cora- 

2. Asmanta ... Oxalis, (?) Orotalaria burh' ^ Nagpur > Behar. 

probably In- “ Common in fh , . 

dian hemp. Pnn jab ™ * h . e plains of sin <l> 

8. Sftka Te , m ^ ^W.RajpntanaandGaja- 

- Teak ... Tectona gmndis r 


X Magnoliacfe 
X Palmaeese 


XL Conifers 
°I* Juglandacese 
HI* Meliacese 
IV. Euphorbiaeese, 
IV. Musacese 
^L Guttifem 


Myrieacese 

Ebenacese 

Lythracese 


^&ous in both peninsulas. 
,u\ ndla at ^ins its northern 
j. ln T W - Aravallis at 24°42' 
Inc. India itenorthern- 
Bsn! 1 ^ 18 Jhansi ' Cultivated 
lia » Sa ] and Assam and In N. 
a 88 far as Dehra Don. 



( 1ST ) 


Sanskrit name. - English name. Botanical name. ' • ' Habitat. ■■ : ■ 

L Agnimantha .. - ... Premna integri- West Peninsula, Bengal, Burma. 

folia. v-y:; 


5. Syaunaka 

, , . Oroxylum indicum 

0. Vabbula ... 

.. Acacia arabica . . . 


7. 

Tamila 

... Garcinia xantho- 



chymus or Ginna- 



monum tamala. 

8. 

Sala 

8 horea rob usta . . , 


9. Kufcaja ... ... Holarthem anti * 

dysenterica . 


10. Dhava ... ... Anoyeissus latifolid 


11,' Arjuna ^ ... ' ... Terminalkt arjuna 


12 , pul Asa, ... Bn tea f rondo sa ... 


Sub-himalayan tract from the 
Jumna eastwards. Hare west 
of the Jumna. 

Indigenous in Sind and Northern 
Deccan, including Berar and 
Khandesh. Cultivated and na- 
turalised throughout India, ex- 
cept in the most humid regions. 

The pods are excellent cattle- 
fodder. Gum exudes largely 
from wounds in the bark, 

Sikkim, Assam, Khasi, Chittagong, 

W. Peninsula, Circars, W. Ghats, 

N. Kanara. 

Two irregular, but fairly defined 
belts : (1) Sub-himalayan belt 
from Kangra valley to Darrang . | 

(Assam). Further to N. W. the 
cold is too severe, further east, 
the climate is too moist. (2) 

Central Indian belt extends from 
Coromandel coast west to Pach- 
marhi sandstone hills and south 
to Godavari river. 

Sub-himalayan tract, from the 
Chenab eastwards, common in 
sal forest. Aravalli Hills, Behar, 

O. P. western Peninsula, Bengal. 

One of the trees to be employed 
in reclaiming waste lands. 

Sub-himalayan tract from the 
Ravi to Nepal, C. I., Western 
Peninsula, Chutia Nagpur, Behar, 

Orissa. Not in Assam, Eastern 
Bengal nor Burma. 

Common on the banks of rivers, 
streams and dry water courses 
in C. I. and S. Behar, in the 
Peninsula and Ceylon, Jammu, 

Chutia Nagpur. Here and 
there in Sub-himalayan tract. 

Not in east and Central Bengal, 
nor in Burma. 

Common throughout India and 
Burma, often gregarious. In the 
/N. W. Himalaya, In Travancore 
i not common, ~;v 5 


18 




i a 

■ *lii| | ! -i 

t ‘ 


Sanskrit name. 
*8, Saptaparpa 


( 138 ) 

ENGLISH NAME. BOTANICAL NAME 


14. fe’ami 


15. Tmm 


"™ ut NAMB - Habitat 

4?StoBia SC?l0taWs Snl >-himal a y a n tract, aseendingto 

8,000 feet from the Jum ^ 

wards. Western Peninsula and 
Burma, mostly in deciduous 
forests, Bengal, Assam, Anda- 
mans. 


Acacia suma 


Gedrela toonu 


10. Devad&ru 


17. Vikankata ... 


Him alayan Cedrits cleodara 
cedar. 


w. Peninsula, both on the west 
as well as east side extending 
north to Pertabgarh, in s. R Si ! 
putana, Lower Bengal. 

Sub-himalayan tract from the 
Indus eastwards. Evergreen 
forests of the W. Ghats and 
other hills of the W. Peninsula, 
Khasi Hills, Manipur, Uppe^ 
and Lower Burma. Cultivated 
©xtensiyely. 

A l 8 w ni l tm ’ Cmtm ’ 

N - W - Hl “Jalaya. On two feed- 
ers of Alakananda. Cultivated 
m ^^rnaon and Nepal. 


t8. Karamantia ... 
IS. Ingudi 


’30# Bhilrja 


F "“ mrm tart th „ 

Punjab eastwards, Rajputana, 
!n! a l ai lDdia ’ the ® ecca “. 

and the Peninsula, mostly i n 

5*°£C“ ““ “ 

« in .ort 

Parts of India. 

Balanites i-oxbur- Chieflv in th„ . 
ghii. j ® y m the drier parts of 

India and Burma, as far north 
as Delhi, common in the open 

'• • °oun ry, particularly on stiff 

olay soil. 

ti ° iwn »■>•* Mm tat, ' 

“ ' ma ! aya ’ 10 ~ 14 ’°M feet, in 
ie Punjab as low as 7,800 feet, 
also in the inner arid region. 

II ^ r ®Sarioii8 at the upper 
imit of tree vegetation. The 
outer bark is used as a paper 
for writing and packing, for 
umbreiia covers and for the 
roofing of houses. 




( 139 ) 


Sanskrit name, .English name. Botanical name 


21, Visamusthi 


22 Kariraka 


28. Sallaki 


24. K&smari 


25 . mm 


26, Tinduka 


botanical name. Habitat. 

Strychnos nux-vo- Gorakhpur forests. Near Pundua, 
micCL Orissa, W. Peninsula, Burma! 

Tlie seeds contain .strychnin©, 
an extremely bitter and most 
poisonous alkaloid. 

Oapparis aphylla Arid and dry regions of W. Pe- 
ninsula, from the Punjab and 
Bind to Tutieorin, waste lands 
of the Doab. 

Boswellia serrata Sub-himalayan tract from the 
Sutlej eastwards and throughout 
the drier parts of the Western 
Peninsula, Always in decidu- 
ous forests and often gregarious, 
forming open forests, 0, India, 
Behar, Chutia Nagpur. 

Gmelim arborea Sub-himalayan tract from the 
Chenab eastwards. Aravalli 
Hills, 0. 1., Singhbhum, Western 
Peninsula, Burma, Assam, Cen- 
tral Bengal, South Lusai Hills, 
Chittagong. 

Stepliania herrnn- Sab-himalayan tract from Nepal 
difolia. eastwards, Assam, Khasi Hills, 

Bengal, Burma, W. Ghats and 
Coast, Ceylon, 

Bio spy vo s emr* Sub-himalayan tract from the 


bryopteris 


27. Vijasaraba 


28, Haritaki 


Variety of Gitrm 
medico . , 

Werminalia chebula 


Jumna to the Tista, chiefly in 
ravines and moist shady places. 
C. I., W. Peninsula, common in 
Northern Ci rears, Bengal, The 
pulp of the unripe fruit Is used 
as gum and in the place of tar 
for paving the seams of boat. 


29. Bhallata 


Marking nut 


Semeearpus 

cardium. 


ebula Sub-himalayan tract from the 
Sutlej eastwards. Common in the 
deciduous forests. The dry 
fruit is one of the best tanning 
materials. (See Brandis’ Indian 
Trees, p. 308, Edition of 1906). 

ana ~ Sub-himalayan tract from the 
Bias eastwards. Assam, Ehasi 
Hills, Chittagong, 0. I„ W. Pe- 
ninsula, Behar, Chutia Nagpur, 
Upper Burma. 



■ Sanskrit name. English name. Botanical name, 
30. Satnp&ka, ^ 


Habitat, 


32. Puskara. 


33. Arimeda 


Acacia farnesicma Throughout India and Burma. 


34. Patadra 


Variety of pice 
(Deodar). 


35, £>&lraali 


cotton Bombax malabciri- 
cum , 


Sub-himalayan tract from the 
Indus eastwards. Common in 
both peninsulas and often cul- 
tivated. 

Termimlia belle - Sub-himalayan tract from near 

Hca ' the Indus eastwards. Common 

throughout India and Burma, 
excepting the arid region of 
Sind, Western Rajputana and 
the Southern Punjab. Fruit 

used for dyeing and tanning. 

Bassm latifolia Planted in most parts of India, 
propagating itself by selfsown 
seed. Indigenous in the Snb-hi- 
malayan tract from the Ravi to 
the Great Gandak, in the Sat- 
pura range, and the Peninsula, 
m Sukraniti contains 38 plants. Of these, three 
hiampaka, ( 2 ) Puskara and ( 3 ) Naravela. The 

35 ? 6 Species has been mentioned in 
ara as Devaddru and Pitadru. 

d under the following 23 Natural Orders : 

- (L)' Acacia catechu. 

( 2 ) Crotalaria burhia. 

(8) Butea frondosa. 

(4) Acacia arabiea, 

(5) Acacia suma. 

( 6 ) Acacia farnesiana. 

(1) Tectona grandis. * 

(2) Premna integrifoiia. 

(3) G-melina arborea. 


86. Vibhitaka 


37. Naravela, 


88 . Madbu&a 


II. Yerbenaeeje 



Bignoniacese 

Guttiferse 

Dipterocarpacese 

Apoeynaceae 


Groxylum indieum, 

Gareinia xanthochymus. 

" : Shorea robusta. ' ' 

(1) Holarrliena antidysenterica, 

(2) Carissa earandas. 

(3) Alstonia scholaris. 

(1) Anogeissus latifolla, ’ 

(2) Terminalia arjuna. 

(3J Terminalia ehebula. 

(4) # Terminalia bell erica. 

Cedrela toona. 

Cedrus Deodara. 

.. Flacourtia sapida. 

Balanites roxburghii. 

... Betula bhojapatra. 
Stryclinos nux vomica. 
Gapparis aphylla. 

Boswellia serrata. 

Stephania hernandifolia. 
Diospyros embryopteris. 
Citrus medica. 

Semecarpus anacardium. 
Calotropis gigantea. 
Bombax malabaricum, 

... Bassia latifolla. 


TIL Oombretacese 


Meliaeese 

Coniferse 

Bixacese 

Simarubacese 

Betulacea? 

Loganiacese ... 

CapparidacesB 

Burseraeea? ... 

M enisperm acete 

Ebenacese 

Ratacese 

Anacardiacefe 

Asclepiadacese 

Malvaceae 

Sapotaceae 


XL 

XII. 

XIII. 

XIV. 
XT. 

XVI. 

XVII. 

XVIII 

XIX, 

XX. 
• XXL 
XXII. 


(c) Other Plants . 1 

The following is the list of plants to which references have been 
Sukraniti either as illustrations or as economic products of daily 
use. etc. : 


Sanskrit name. English name. Botanical name. Habitat. 

1. Utpala, Lotus ... Nelumbium specio- Large aquatic herb found all 

Kamala. sum. over India and extending as 

far north as Kashmir, 

2. Sarsapa ... Mustard ... Brassica campes - Throughout India. 

tris. 

8. Venn ... Bamboo ... Dendroealamus Widely spread and very common 

strict us. . throughout India and Burma. 

4. Vrihi ... Rice ... Qryza sativa . Cultivated throughout India. 

Chief wild habitat from Madras 
and Orissa to Bengal, Chitta- 
gong, Assam. Extends to Nil- 
giri Hills, B. R, and even to 
Punjab. 


1 See Food-Grains of India: by A. H. Church {Chapman <& Hall, London, II 
Indian Empire in the Imperial Gazetteer of India Series, Vol. Ill, Economic, C 
(1907). Watt’s Dictionary of Economic Products of India, Vais, V, VI (Parts I an 



Sanskrit name, English name. 
Ikfu ■ ... Sugarcane ... 


Botanical name. 
Saccharum offlcv- 
nurum* 


Habitat. 

U. P., Bengal, Punjab. Cultivated 
throughout sub-tropical and 
tropical Asia and the islands 
of the Indian and Pacific oceans. 
Cultivated for the sake of its 
leaves in the hotter and damper 
regions of India and Ceylon 
(Madras, 0. P., Bengal, U. p. 
Bombay). ’ 

Wild in the Himalaya to Ceylon 
and Burma, ascending to 3,000 
feet in Sikkim. Hot infrequent- 
ly cultivated. 

Black gram... Phaseolus radiatm Both wild and cultivated through- 

out the plains. 

Green gram ... Phaseolus mungo Both wild and cultivated through- 
out the plains, ascending to 


0. T&mMla 


7. Kulnttha 


9. Mudga 


Barley 

Sesamum 


Hordeum vulgar e 
Sesamum mdicum 


12. Nisp&pa 


Dolichos sinensis 
or lablah , 
Phaseolus aconti - 
folius. 


IS, Makustiia 


14. Chanaka 


Gram 


15. ' Masfira 


Lentil 


10* Snuhi 


17. Rasona 

is. Hit i 


Garlic 

Indigo 


Allium sativum 
Indigofera tine 
toria , 

Qossypium herha- 

ceum. 


19. Tula (Bengali Cotton 
name for 
i v ; ; ; ; Karp§sa) r ' - Z 



Sanskrit name. English name. Habita 

20, Godhuma ... Wheat, ... Triticum vulgar e Generally, in those parts of 

or sativum, India, where rice does not 

thrive ; hut rarely it is culti- 
vated anywhere south of the 
Deccan. 

21, Harimatha ... Peas ... Pisum sativum ... Perhaps existed in Northern 

India before the arrival of 
« E. Aryans. Universal. 

22, Swetasarsapa, White mustard Brassica ctlba ... Supposed to be a native of more 

or Rye. southern portion of Europe and 

Western Asia. By no means 
a common plant. 

28. Gunja, Rati, ... Abrus precat onus All along the Himalaya ascend* 

Krisnala. ing to altitude 8,000 feet and 

spreading through the plains 
of India to Ceylon and Siam. 

24. G&nj& ... Indian hemp... Cannabis sativa ... Wild on the Western Himalaya 

and Kashmir and acclimatised 
on the plains of India generally. 

The list consisting mainly of pulses and cereals contains 24 plants belong- 
ing to 24 species. The absence of millets and some other cereals is to be 
noted, but does not prove anything ; for the presence of barley in the list indicates 
the conditions necessary for the growth of all these. The 24 species fall under 
the following nine Natural Orders 

I. Leguminos® ... ... (1) Boliehos biilorus. 

(2) Phaseolus radiatus. 

(3) Phaseolus mungo. 

(4J Bolichos lablab. 

(5) Phaseolus aeon ti foil us. 

(6) Oicer arietinum, 

(7) Lens esculenta. 

(8) Indigofera tine tori a. 

(9) Abrus precatorius. 

(10) Pisum sativum, 

II. Grammes® ... ... (1) Horde am vulgar©. 

(2) Bendrocaiamus strietus. 

(3) Oryza sativa. 

(4) Saccharum oificinaram. 

(5) Triticum sativum or vulgar©, 

III. Crucifer®' ... ... (1) Brassica campestris. 

(2) Brassiea alba, 

Nelumbium speciosum. 

Euphorbia neriifolia. 

Allium sativum. 

Piper betle. 

Sesamum indicum* ■. 

Cannabis sativa. 


IV. Nymphace® . 
V, Eupkorbiace®. 

VI. Liliace® 

VII. Pi per ace® 

VI LI. Pedaline® 

IX, Urticace® 



Section 3. 

The Locale of Sukraniti. 

1 . 4 Botanical Statistics ’ applied to Sukraniti. 

The Sukra Flora consists of a little above ioo plants, of which seven have 
not been identified. Taking into consideration the varieties, the total number 
of species in Sukfctttitt is 93 under 40 Natural Orders. Only three of these 
orders belong to the Monocotyledon class, e.g., Liliaceae, Palms and Gramme*. 

below 1 "— UmenCal imp ° rtanCe the domina nt Orders of Sukra Flora are given 


18 species. 
5 „ 

4 „ : 

4 „ 

* „ 

8 


9. Palmacese ... 

10. SapofcaeejB 

11. Euphorbiacesa 

12. Conifers© ... 

13. Lythracese 

14. Gufcfciferse 

15. Ebenaee?© ... 


L Legmninossa 
2. tTrfcleacese ... 

8. Bnfcace?© ... 

4. Gratninese ... 

5. Combretacese 
8. Yerbenacese 

7. Apocynacese 

8. Anacardiacese 

The habitats or ‘station’ of the plants given in the tables in the preceding 
SWtion indicate a wide range both horizontally and vertically. The ■rZioZ , 
and ‘zones of the Sukra Flora are thus varied like those „f,L whole of Man 
vegetanon. Himalayan, Sub-himalayan, alluvial rioarian lnd,an 

arid, rocky, and iittora, (seaeoast), i f«, 

have then specimens in Sukrantti. Their vertical distribution also rani from 

on, H “ 3 '”°, f “' hi8h a " d m ° r «- Th. a “tra Flora thus tells the so™ 

of the diverse meteorological, physiograph ical and geological fl ! ,. 

Indian continent, and may beregarded as more nr i«e • B featuie => of the 
.. y &araed asmoieorIes sepitomical of Flora Indica. 

or naturalised, throughout the as indigenous 

the Sukra Flora does not seem to coi^ain ^ hUmW 

vincial specimens. If we add tothese the facf that^T! 103 ’’? ^ ° r pr °' 
the necessaries, medicines arts ind,,^ f artic!es of com merce for 

Indian plants have been known’in all partl’of I^dH ^ 1UXUnes ° f Iife most 
can realise the difficulty of characterisin'* the o ! s ‘"' e ver F earl y times, 1 we 

particular area on. he strength “ • 

ahd thus of ascertaining the ‘ ioeaie ’ of S» Wffrom ? a 

indicates lower htitudeand ate m^f^at’»l5 r ° Thu"- “* D , i “' yle<iOTS 

Wrtalnlyta the Punjab, “nations Ztellm alb!^ R T written I 

the luxuriant growth of the plant In Caieutta Botanical^artteiil.S) 3 ” 3 ” 111 '^ 33 ^ “*» 





reckonings of Humboldt 1 * * * who determined after laborious processes that “in the 
torrid zone the monocotyledons are as i : 6 to the Dicotyledons, while in the 
temperate zone' the proportion is i : 4, and in the arctic 1 : 3.” This delimitation 
of area, however, is too wide, as it gives only one general term ‘equatorial * for 
the distribution of the Sukra Flora. 

From the statistics of the species and Natural Orders, however, we can 
generalise, though still within wide limits, as to the Geography of the Sukra 
Flora n$gre satisfactorily than above. For most of the species in the Sukra 
Flora m#y be allotted to the sub-tropical zone, the botanical characteristics of 
which are given below : 8 “In the sub-tropical zone the vegetation is green 
throughout ail the year like the forests of the damp regions of the torrid zone. 
From the great heat of the sun palms as well as bananas grow here in the 
plains. * * * The date-palm belongs to the whole western part of the 
sub-tropical zone of the old world. * * * In summer* there is a tropical 
heat which ripens almost all the fruits of the equatorial zone, while in winter 
the temperature is so low that often old trees of the well-known noble tropical 
fruits perish. During the summer which is here at the rainy season there are 
cultivated rice, indigo, cotton tree, &c.; of Jeguminosse, species of phaseolus 
and dolichos ; gourds, sesamum, &c. 


This diversity of vegetation according to seasons of the year would well 
explain the wide differences in the habitation of the plants in Sukraniti we have 
referred to at the beginning. The following general description of the physiog- 
nomy and topography of the countries of the sub-tropical zone, also, fits in very 
well with the varied physiography suggested by the Sukra Flora: — “ In all the 
plants we have named we perceive a receding from the equator ; there is no longer 
a trace of the excess of tropical forms ; but so beautiful a country, the climate 
of which unites the advantages of the torrid and temperate zones, will in the 
possession of an active nation, soon become the rendezvous of all the cultivated 
plants of the various zones, and even now there is grown there a variety of the 

1 Meyen’s Botanical Geography (1846), pp. 278-79. 

3 Meyeu's Botanical Geography '(1846). pp. 177 etc. The country round Delhi and 

from Delhi to Serampore on the Hoogbly has been taken as typical of the sab-tropical 

zone. 
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beautiful fruits of the torrid and temperate zc 
can boast of/’ 

Thus gradually narrowing the boundarie 
the Flora of the sub-tropical 
We have to 
Flora, is the doubl 
most 


an y country 


zone may well 
note also that the chief characte 
e aspect according as the 
fully displayed, 

In order to find . 
it now remains to app] 

Sukra Flora according 
We therefore 
botanically considered, 
evidences. We shall then be h - p ::: 
tropical theory is tenable and ( 2 ) which 

For the ecological evidences 
Indian Botanical 
which the 

vegetation brought on 
and climate, &e. 
allocated in one * 
the sub-tropical character 
verified. 

s'ature^he’ob 3 ? eVide ” CeS WC require a histor 
. ature. The objects are to trace the influence c 

, i h Conditions on the literary activities of ancient a 

detect any clues as to the local character of the bo, 

authors, and (a) to cotnpare, contrast or co n „ ec 

w,tb the important Floras celebrated in Indian 1 

- pintan, Charakan, Buddhistic, Kalidasic, An, 

, Ian trie, Paurflntc, and so on, as regards geographic 

2a EcologicaZ Evidences . 

In the following summary of the charactej 
Geography we are giving a synopsis of the classical remarks of D 

Dr- Thomson ,n [he celebrated Introductory Essay oTb 
l 1 m,ca - “ Fr °™ ‘he position of India, itsclimatellnd b m ° nU 
: generally tropical, than the latitude under which so T ^ VCgetl 
alone indicate. The mountains, howeve Jhen 1 * “ " in 

present more or less of a temperate’ r™* 4 ~ S ’° 00 fee 

temperate at greater elevations and which passes im t" "T- ^ 

extent of still loftier mountain country.” aip,ne flori 

‘‘ The generaf p^siogTomy of 'the g^ate^par^T ' *j eatUre °^ nc ha 

approximates more to that of tropical Africa 


out more closely the locale of this 
y or interpret the above hypothetical 
'g to the facts and conditions c 
proceed to enquire into the regions 
according to (i ) ecological 

e in a position to demonstr 

) portions of th 
we should have 
Geography and study the chief 
country may be divided according to 
by the conditions of soil, phy 

In the second Place, the Sukra Flor 
or other of these botanical provinces ' 

r of the Sukra Flora would i 


vegetation in India 
_ generalisation about > 
f Indian Phyto-geography, 
i and sub-regions of India, 
evidences and ( 2 ) literary 
ate (i) how far the sub- 
is zone are indicated. 

to take a broad survey of I: 
provinces or divisions into V : 


y vO'-./ r - ; ., 
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accompanying in both cases immense alluvial „i ■ , , , , 

certain points and traversed by tnoumian .bains of “ 

iversifi&iTtf aspect! Tus"’ dMS 1> ' e ““ t * d ' ad but is rich], 

of JlliiTZ and ibe r 1 coas! 

tropical zone and still more so with the loosely., imb.teddte!ete <, rf 
Indm and of the base of the Western Himalaya 

perennially^ humld^ districts St and m (J) 1“"^ “f 
presenting contrasted seasons of summer rain and winter drought 

is « ,n Indian F! r a 

themselves by a change of seasons the conditions of both tropical m" m^ "less 
temperate floras. I his holds true not only with regard to forest vegetation but 
also with regard to annuals and perennially rooted plants with aimua siems 
H intrusion of tropical floras upon extra-tropical regions and loftier LS 
va eys in summer, and the appearance of annual plants of the north temperate 
zone in the extra-tropical regions during the cold months are causes which 
greatly modify the vegetation of India in general aspects and character 

, N^ UUng'he more fundamental climatological forces into view the 
j. .. ° Ind,a may be re g arded as constituting only one Botanical area sub- 
vided for ordinary (and less scientific) purposes into tropical and sub-tropical 
d.s » practically what Hooker and Thomson did in the Introductory Essay in 
SS . m which to quote from Brandis’ Indian Trees, 1 ‘Hour primary divisions 
were lecogn.sed ,ms. i. Hindustan including the Western Peninsula from the 
base of the Himalaya to Cape Comorin ; ii. The Himalaya ; hi. Eastern India or 
ndia east of the mouth of the Ganges ; and iv. Afghanistan and Baluchistan.” 

bv H^r Sam , e tbin S hasbeendone - th ough under slightly different names 
by Hooker in the chapter on Indian Botany in Vol. I. of the Indian Empire of 
the Imperial Gazetteer Series (1906). To quote Brandis, again, “In this 
admirable paper Hooker divides British India primarily into three Botanical 
areas, a Himalayan, an eastern and a western, the two last-named being rou-b- 
Hy separated by a line drawn meridionally from the Himalaya to the Bay & of 
engal. these areas he divides into nine provinces, vis., (1) The Eastern 
imalaya, (2) I he Western Himalaya, (3) The Indus plain, (4) The Ganeetic 
plain, (5) Malabar in a very broad sense, (6) The Deccan in a very extended 
sense, (7) Ceylon, (8) Burma and (9) Malaya Peninsula.” 

It is in one or other of these Botanical provinces that we have to seek the- 
types represented by the Sukra Flora. 

The chief difficulty arises from the fact that, though “ each one of these 
is distinguished fro m the others by the possession of some characteristic forms 

1 Pp. XV. xvi (Edition of 1906). ~~ — ' * 


. .. ■ ■ . ■ 
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specially Dy ttie general aspect and constitution of its 
aed that all the species of a botanical province are 
ats.de ns geographical limits. On the contrary the 

1-°™ P "° Vla K Ce Passes by inse nsible gradations into 
;' g ‘° the absence of an J sharply defined limits their 
>iaeied as more than approximative.” ’ 

) Gujrdt Flora and Sukra Flora. 

or orders are considered, the Sukra Flora may be 
d within parts of almost each one of these provinces 
ujrat Trees compiled in Vol. XXV of Gazetteer of the 
we get the following specimens of the Sukra Flora : 

( a ) Fruit Trees. 

a. Bassia latifolia. 3. Tamarindus indica. 4 Z\zy 
lepbantum. 6. !c mar m elos. 7 . Cari.sa c.randaf 
9. C„™ medic. ... Panic. gr, Mtum . u ,Mor2 
13 * ocos nucifera. 14. Arena f w - nr 


4 • Acacia 


' Remarks about the Flora 
Provinces) i>y Dr. W. Gray. 


fU ^ ( 149 ) ; ^ gp 

j In the above list we have altogether 39 species, out of 93 in the Sukra 

Flora. As the Gujrat list does not contain the cereals, pulses and other food 
gra,„ s we have to deduct at le,« front the Sukra list for „„ pos , of 
companson. The result is that above half of Sutra F.ora is repressed 
in Gujrat, a„ are. whtch, according to the Botanical divisions of Hooter fahs 
within two provinces, the Indus plain and Malabar. * ’ 

(B) Bengal ( Gangehc Plain) Flora and Sukra Flora. 

Exactly the same may be said with greater force about the plants of 
Bengal, also which forms the humid region of the Gangetic delta and the 
region immediately north of it, constituting the southern sub-region of Hooker’s 
Botanical province of the Gang.* plain. » Thc villages- Je usual], buried 
groves of mango, figs, and bamboos, with the betel-nut, palm p,|„, yra 
ph»,x and cocoa-nut. ’’ » The indigenous (lor, is much more e„c Jvc Tan' 
hat of the upper Gangetic plain, comprising- all the species which .row 
there (except those belonging to the Egyptian „ r arid flora), besides mZ 
others which are not found to the north-west.” ' y 

Now this inclusion of Upper Gangetic Flora within the area of Bengal 
means practically the inclusion of all the characteristic floras of India For 
according to the Introductory Essay, “ If we excludp cM= a . *° ' 

j ust skirts the southern n,w f , , h * Y COUntry flora - whi <* 

just skuts the southern part of -the. plain, the vegetation of the Gangetic nlain 

presents few peculiar features ; indeed a catalogue of the plants of Rohiflthand 
contains very few species which are not common all over India ewm ! o ! 

^T^we f i the p rr!v n those provinces 

ma e. + * * We have already had occasion to direct attention to the remarkab e 
uniformity of the vegetation over large areas of India, and a, „ ur i„f„ rm “ n 
becomes more precise, the sameness becomes more striking.” 

Ihese circumstances lead to Bengal Flora being more copious varied 
and epi tonne of India, comprising (,) „ ot only the characteristic vegetation 
of humid regions like portions of Gujrat, but also ( 3 ) the species that S 
Prless uniformly distributed over the whole of Li ^ ^ ZyZl 
peeuhar vegetation of arid regions. The result is that Bengal alone can sin L 
a greater percentage of the Sukra Flora than Gujrat or other areas hS 
more or less the climate of Bengal type. having 

And if following Botanical Geograohers ^ f ,t-„ a , 
with the other sub- regions of the Gangetic pro™., ‘one ZLZZ.gZ 

1 See Imperial Gazetteer, Indian Empire, Vol I, p. 168 
- Indian Empire in the Imperial Gazetteer* of India, Vol, I, 183 
* Introductory Essay to Flora Indian by Hooker and Thomson n ir , 

rords of the Botanical Survey of India, Vol lit No •> « Thr> v see ais0 Be- 

Hughli, Howrah and 24-pergnnnahs” by D Priin ( 100=51 n • ' ° e ° lliUon of the MsMetg of 
69 species i„ ... ,„” te /Z « Zl ^ M “« 

Bengal alone. Of. the lists of nlants in h P ml, , ! these two districts of 

Vegetation (pp. 149-168). As for the cereals and * other TiLntwT °" T<,pograp,ly and 
is represented in this small enough area. ■ I> - s, .e whole Sukra Flora 






. .. . I* 


} wuoie 01 the bukra Flora including, as i 

f riparian, arid, littoral, humid and other 

ul located in this habitat, which has' 

*"**?! ? h,r ”" r an<i ,he <*“«MriMic round of 
getic plain comprises (i) an 

Aravalii Hills, Bundelkhand, and Mai 
(a) a lower, including 
Mahanadi, the Assam, Sylhet, 


t does, the deciduous, 
species can be without 
1 an extensive area, slight 
seasons. For 

upper region including Rajputana ea 
wa north of the Vindhya r 
Himalayas, Orissa not 
,>era plains. 

a and Sukra Flora. 

we summarise below the 

Introductory Essay. “From th* 
climate, its luxuriant vegetation might be 
resembles . Bengal in verdure, but LJ lof.i 

’ 1 s> &c * 1 / + I he low valleys ar 
:s WIth millets and other dr 
' r . fountains are covered with «■ 

” ora is Mal,ya "' a " d 

I he whole Cancan is more ope 
, many tropical Malayan forms disappea 
" rVVar Sind, however, hardly ent£ 
vegetation of Carnatic is neiih«,. 


g Bengal south of the I 
v . . t, Cachar, and Tipp, 

(C) South Indian FI or 

About the vegetation of Southern India 

of Hooker and Thomson in the 
character of the Malabar 
Hamilton tells us that it 
and more palms : the shores 
rounded with groves of betel-i 
clothed with rice-fields and the hill side 
whilst the gorges and slopes of the loftier ' 
and luxuriant forest. ~ 
that of Ceylon, and 
and the base of the Him, 

Malabar, heavy forests are rarer, r~ 

Thearid flora of the Deccan, ofMa,' 

Deccan.”’ • • A s a whole the 

fctmM h r limate beiDg Very arid exce P' 
drier th n d ,. fl0ra ,n S entirel T absent.* * * 

Mduer than that of Malabar* * * Th 
Carnauc, ]s rather scanty. The level suffa 
very barren, and the hills are often bare or 

My»r. e *Tr f P ' ai ” ” f ■ l «°— 


sucl1 an extensive 
ltltUte two & r eat provinces vv 

,ta "y in Indian Kmpu-r/voT Y~ 
m Imperial Oewftteer, Vol. I « 





& "° W Ot the specimens included in the 
cnrnpanson of the Sukra list with the li 
Botamcal volume of the Bombay Gazetteer 
mpenal Gazetteer, would show that 
em homes in this whole region taken to* 
of the South Indian Flora, even supposin 
be given to any one type, does not pro! 
(s-ngly considered), and not certainly to , 
n & a ) esci ibed above as a really single f 
So far as the Sukra Flora is concer 

:o be rare in the South ; 

(0 Feronia elephantum (wood apple), 

( 2 ) Mirnusops hexandra (rajadana). 

( 3 ) Pyrus communis (pear tree, amrit; 

(4) Pinus longi folia (sarala, pine). 

(5) Juglans regia (aksota, walnut). 

(<5) Phylanthus distichas. 

(7) Myrica sapida (kasthamra). 

( 8 ) Diospyros melanxylon (kuddala, efc 

( 9 ) Premna integrifolia (agnimantha). 
(to) Cedrus or Pinus deodara (devadaru 
(i 1) Flacourtia sapida fvikanknf-ai 
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Sunderbans at the Indus delta, the flora is less copious and richly diversified 

and presents essentially the features of arid, deciduous and desert vegetation 
I he result is, that some of tlie more-important specimens in Sukra Flora which 
are to be found in humid Gujrat and Bengal are entirely absent from this pro- 
The determination of the geographical limits of the Sukra Flora, positive 
negative, has been guided by both meteorological and botanical consi- 

C „ We haVG liad t0 find out some one Prince from among the laro-e 
- .. .Jia, which satisfies both the following double setsnf 


and 

derations, 

Botanical Provinces of Ind 
conditions ; 

(t) A meteorological area which possesses both humid and arid charac 
teristics, and 

( 2 ) a botanical area which can command both Himalayan and plain floras 

1 he first condition can be fulfilled by either the northern or southern region 
For meteorologically 1 speaking, there are two moist regions in India : M £ 
western moist region extending from the Gulf of Cambay, and ( a ) the easterr 
moist region compnsmg the Eastern Himalaya with a narrow LL ^ , 

outer ranges extending north-west as far as the Ravi &c Any one oT ft 

pr ” in “ s 

But the second test cannot be fulfilled exeunt k,, „ , 

have seen above. P y a northern region, as we 

Hence, by a process of elimination, 

moist region together with a neighbor 
as the natural habitat of the Sukra FI. 
nical Provinces of Hooker is thus excl 
portion of Northern India covering ext 
its upper dry and lower humid reo-j 
Sukra Flora. & 

It may be remarked here that th 
the sub-tropical zone (23 0 — 34 ° j at j, 
application of ‘Botanical Statistics ’ to 


_ 1 tn ern (as well as eastern) 
id region, e.g. t Eastern Rajptitana 
le Indus Piait i among the nine Bota- 

■s a matter of course ; the remaining 
e whole of the Gangetic plain, with 
scribed above, is the home of the 
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i^ S f W r h H hC T inplantSbegan t0 be cultivated 
parts of India, whether as imports from p 

from altogether alien soils. A history of 

Mineralogy is thus likely to solve some inr 

ogy, as they are really parts of the larger 

as well as political life and institutions. 

p . Unfortuna teIy, the landmark- 

rauramk, JTantric, Buddh 
which i 

knowledge of plants and plant-life 
Panini, Charaka, Valmiki 
ingly studied. The — 
and not at all exhaustive in 

There are, however, two thin 
in an y s£ud y of literary evidences 

(1) we have to be perpetually on our guard against th» r n 

mentum ex si lent io ; and gainst the fallacy of argu- 

(2) wp have to discriminate between what i« 

mention or a reference to the permanent stnH- \ * P J 3 conventional 
literature which does not admit of I -m-trade preserved in floating 

and what is the ac.ua tecrip" „ JZ “‘J T a " d » f W 

- -“v oc ph “°- 

b e j, h ; rn cM f r can ”*' 

Indian, both physical and human. ’nowledge regarding things 

A.— Vedic Flora and Sukra Flora. 

I he Atharva Veda is famous for its reference *■„ , , 

(I, >, 3), against ( ^ Tolspeh (t'Ta , 0bS,r '“‘ i0n 

m ,, r • . J v ’ ih love-speti (1, 34), against curses and curseH 

for ,™ tOT >' >» diapu.a.ion (II, a,), against a rival wife (“i 1 11 

tecovery of virility (IV, ,), to heal serious wounds fIV i ! ' t 

and to discover sorcerers (IV, 18, 20 and V 14 I? \ , gains ^ t witchcraft, 

enemies and super-human foes (IV, , 7 , I9f 37 ), 'against fe^V, ^Tw^nd 
tT S r I r VH ' a8) against 3 ( woma ») rival (VII, r i 3 ), e tc 
'■Mka^FetT" ^ ^ SPeC, ' me " S ° f the flOT3i lore in the 

. . “ T J he berr y_(pippaH)‘ remedy for what is bruised, and remedv for wW 

?s pierced that did the gods prepare : that is suffi^ionf r — i.*r_ »• 


and naturalised in different 
0 Province or as exotics’ 
otany like that of Indian 
questions of Indian Chro- 
history— that of Indian economic 


istir ^ K ks 0f Indiaa 1 ' teratLlr e, Vedic, Epic, 
-y enable one to ferni an ^“‘f “i ££ 

anysense. ’ P "** r «««1» « ■«**««, 

gs which should be specially borne in mind 



"Since thou, O off-wiper (apam&rga), 1 hast grown with reverted fruit, ; 
mayest thou repel from me all curses very far from here.” 

The amulet of udummra 9 bestows various blessings t — 

"Rich in manure, rich in fruit, swadhd and cheer in our house— prosperity 
let Dhatar assign to me through the keenness of the amulet of Udumvara. * * 

I have seized all the prosperity of cattle, of quadrupeds, of bipeds, and what ' h? ; 
grain (there is) ; the milk of cattle, the sap of herbs, may Brihaspati, may 
Savitar confirm to me. * * * As in the beginning, Thou, O forest-tree wast 
born together with prosperity, so let Saraswati assign to me fatness of riches. 3 ” 

The darbha plant is thus described : — 

“ Hundred-jointed, hard to be stirred, thousand-leaved, uplifting(?)— 
the darbha that is a formidable herb, that I bind on thee in order to (prolong) 
life-time. * * * In the sky is thy tuft, O herb ; in the earth art thou set ; with 
thee that hast a thousand joints, do we increase further our life-time.” j 

The efficacy of the following herbs also is most eloquently dwelt upon— 
jangida (XIX, 34, 35), satavara (XIX, 36), guggulu (XIX, 38), kustha (XIX, 39). , 

The akwattha is invoked against enemies (III, 6) and the sami for benefit I 

to the hair (VI. 30). The land is known to be the mother of healirfg plants : * 
"These three earths {prithivi) that are there-of them earth (b hum i) is the 
highest ; from off their skin have I seized a remedy.” f 

The following is the hymn sung by Vi swamitra for the increase of 
|| barley : 1 jjj 

“ i. Rise up, become abundant with thine own greatness, O barley ; ruin 

all receptacles ; let not the bolt from heaven smite thee. ; 

2. Where we appeal unto thee, the divine barley that listens, there rise 5 

up, like the sky ; be unexhausted, like the ocean. 

' ■; ' 

3. Unexhausted be thine attendants, unexhausted thy heaps ; thy besto- ■; 

wers be unexhausted j thy eaters be unexhaused.” S 

The following plants are common to Sukraniti and Vedic Literature :« fP 
Ficus religiosa, (2) Ficus glomerata, (3) Zizyphus jujttba, (4) Gmelina arborea, .' 
(5) Butea frondosa, (6) Acacia catechu, (7) Phoenix sylvestris, (8) Pinus deodara 
(9) ^Egle marmelos, (10) Flacourtia sapida, (,,) Acacia suma, (12) Bombax W 
malabaricum, (13) Dalbergia sissoo, (14) Diospyros embryopteris (11?) Ficus ’1 
bengaiensis. Ill 


' Ibid, Vol. 7, p. 432. 

2 Atharva Veda (Harvard, Vol. 8), pp. 944.40. 

2 Ibid, pp. 947-950. 

4 Harvard Oriental Series, Vol. 8, p. 295. 

\ * Ibid, Vol. 8, p. 887. 

1 * For references to plants in Vodie Literature, see Vedic Index, Vol II p 590 Seeals 

M.acdoneirs Sanskrit LUewture (WO), pp. 145-146, and Mr. Bijaychandra Medan's Fedi 
of Plants m the KSrtik number of the Bengali monthly, Bhurati (Calcutta 1918 ) 
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Of these some are Himalayan species, some are common all-India cosmopo- 
lites, and others belong to the more or less dry and arid regions. The Vedic 
Flora thus indicates the marks of the Indus plain region and the upper Gangetic 
plain. So far as Sukra Flora partially coincides with Vedic Flora, the common 
geographical influences must be responsible for this. We have seen above that 
this area is a part of the larger region covered by the Sukra Flora. 

(&) Char aka Flora and Sukra Flora. 

Among the fruit-bearing plants, the following species are common to 
Charaka Samhita 1 and Sukraniti: (i) Ficus glomerata, (2) Tamarindus indica 
(3) Santalum album, (4) Citrus medica, ( s ) Nauclea cadamba, (6) Jonesia asoka, (7) 
iEgle marmelos, (8) Feronia elephantum, (9) Mimusops hexandra, (10) Mangifera 
indica, (n) Calophyllum inophyllum, (12) Michelia champaka, (13) Phoenix 
sylvestris, (14) Pinus longifolia, (15) Punica granatum, (16) Juglans regia, (17) 
Zizyphus jujuba, (18) Azadirachta indica, (19) Myrica sapida, (20) Mimusops 
hexandra, (21) Pongamia glabra, (22) Areca catechu. 

Among the aranyaka, the following species are common to Charaka 
Samhita and Sukraniti : (1) Acacia catechu, (2) Premna integrifolia, (3) Shorea 
robusta, (4) Holarrhena antidysenterica, (5) Anogeissus latifolia, (6) Butea fron- 
dosa, (7) Alstonia scholaris, (8) Cedrela toona, (9) Cedrus deodara, (10) Carissa 
carandas, (11) Balanites roxburghii, (12) Boswellia serrata, (13) Gmelina 
arborea, (14) Stephania hernandifolia, (15) Diospyros embryopteris, (16) Ter- 
minalia chebula, (17) Semecarpus anacardium, (18) Calotropis gigantea, (19) 
Acacia farnesiana, (20) Bombax malabaricum, (21) Terminalia cellerica and (22) 
Bassia latifolia. 

In the above two lists we have 44 species of the 69 in the Sukra Flora, i.e., 
above 60 per cent. A careful enumeration of all plants in Charaka would show a 
higher percentage. In fact, it would not at all be erroneous if we assert that 
perhaps the whole of the Sukra Flora is included in the Charaka list of 500 
plants divided into 50 pharmacopoeia! vargas or orders of 10 each. It is not safe 
to define the geographical horizon of the Charaka Flora, at any rate it is 
certain that, unlike the Vedic Flora, it cannot be assigned solely to the Indus 
or the Upper Gangetic plain. Cocos nucifera does not seem to be included in 
the list, but Areca catechu is there, and this unmistakably points to humid, 
deltaic or littoral vegetation. 

This extension of the Charaka Flora beyond the limits of the Punjab, the 
home of the first authors of the Charaka cycle, indicates that the whole of 
Northern India at any rate, if not portions of the South, must have been known 
from sea to sea. Regular trade in medicinal herbs, cultivation or naturalisation 
of those that are not indigenous, systematic exploration of forests on hills and 
in plains, and such like things that take Ayurvedists and druggists out of the 
limits of any one botanical region and make them more or less cosmopolitan, 

1 For the names of plants in Charaka Samhita, see the Marathi work on the Fe get able 
Flora of India by Dr. Pandurang Gopal (Poona, 1886 }, 
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i«.e« S bo!k'!,1 C rt “ a p ySiS r d d,Mifea,i0 " “ f lhe 'Stable materia 

te text-book of the Punjab masters. 

it be noted also that the possibility of merely hearsay or con- 
ferences and descriptions of things not personally observed or 
d “■ P °° 13 n ? UnIikeI * *l*ough it would be well-nigh impost 

; ab0Ut ° MOr °‘ h “ » f lhe Charakan,, Susrntwi 

and Chakradat tans. Certain it is that in the latter-day schools 
the hsts became more and more conventional, mere repro! 
n the writings of the great masters or Risis. There is, however 
* , P °’ nt Wlth re £ ard to the lists of Flora in the successive 
’ j‘ d . a V * mente of the medical encyclopedias. A comparative 

^dit lnri m - maC M PS£,aS W0Uld shoW that Va ghhata, Chakradatta 

3rs have in fT M ? ra ’ Wh ‘ le P er P e£uatin g the tradition of their 
S, have introduced not only new names but also new plants in the 

:r ss" w ' s r ^ ,nd “' 

6 therefore, we admit the existence of a conventional 

P'*»« on Cher .kings, which “ £ ^ 

Z rs ”V“ di * a single a 'coml„ 

acter to the ’n- D Impart . ed a famiI y hkeness and universal or 
et to the literary productions of educated Hindusthan we 

y ignore m them the possession, also, of a local colour and’pro- 

z; can be detected oiiiy by the patient! * 

<“ S«og„ph y is more 

e notice the n nra • • or P erha P s equal to, that of the 

the rh a ^ in P ° lntS Which make them differ, we find that 
•ho awake are more Htaala„„, w „ ile lhe s ukra ” d ^“ 
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bearint m °a1 g ^ 'T* mentioned h y the Sukra authors as phalinah or fruit-' 
bear n g( almost all are referre<j tQ by V ar 4 hamihira. Only the following l6 

,7^ 11 t0 7 Sukra F, ° ra: <0 Tamafindus inlaf^ 

ir\ vr ’ ^ ^" ltrus me dica ( (4) Pyrus communis, (5) Myrica sapida 

6) , MorUS a ba or Mor ^ indica, ( 7 )Spondias mangifera, (S) Pn us Lmfolia li 

XT ;:rc, r a,euri, “ rr- ^ Min ' u “ ps < ’oCiiu 

d,n- hL- 1 ° xant | 10C hymus, (13) Diospyros melanxylon, (.4) Phyllan- 

* is icias or Anona reticulata, (.5) Areca catechu, and (16) Cocos nucifera 

silence of" vt°, h r-, mU ^ n0t * bIind t0 *»e argument ex silentio. Mere 
of Vai ahamihira does not point to any plants being unknown or at 

any late unfamiliar to him and his countrymen. Thus among the species men 
honed in Sukranlti there are some which are indigenous to, of may be X 

e XZTo r, s’, a " T ° f ‘T’ an<l there iS ' ,0 reaso “ ” h > should 
be peculiar to the Sukra Flora and not have been mentioned in the Uiiavini 

ScheduJe. Such cosmopolite species are (,) Tamarindus indica, and ( 2 ) Phyl- 
' SrofSak™ VT An ° n " retiCUlata - Com P at - ed with Ujjayini Flora, the pecu- 

larity of Sukia Plora is thus more apparent than real. 

There remain now 14 species peculiar to Sukra Flora, and this in a list of 3S . 

A further process of elimination is necessary to find out how far the" 
Sukra Flora differs from the Ujjayini Flora. The seven species Santalum 
album, Citrus medica, Finns longifolia, Areca catechu, Myrica sanida 

’ t frf t s,abra and Jue, r regia 

ofeai hm times. 1 here is no special reason why these should not have been 
jncluded at least conventionally, in the Ujjayini list as well, like the cosmopo- 
ntes we have just referred so, ^ 

The peculiar species of the Sukra Flora are thus reduced to six only : 

(1) Pyrus communis (amrita)— rare. 

(2) Morus alba or indica (tuda) 

(3) Spondias mangifera (4mra). 

(4) Garcinia xanthochymus (tam&la). : ' 

(5) Diospyros melanaxylon (kuddala). 

( 6 ) Cocos nucifera (narikela) y CCoT -jcT)' 

Among the Aranyaka (wild) and kantakina (thorny) snecies , nP nt,v. a u 
£ t th * f following have 

th l S )l ': {I) rectona gcandis, (2) Acacia arabica, (3) Garcinia xan 
thochymus or Cmnamomum tamala, (4) Holarrhena antidysenterica Z cJ T 
toona, (6) Cedrus deodara, (7) Flacourtia sapida, (8) Carissa caranda’s ^77 * 
bhojapatra, (io) Strychnos nux-vomica, (£) Claris Basil 

chebtf’ /n A raehn r arborea > ( [ 4 ) Stephania hernandifolia, (, 5 ) Terminalia 
chebula, (16) Acacia farnesiana. ■ . 5i ' iermiualia 

. , * ga i": we have t0 “ ote several cosmopolite species which mio-ht h, 

2 “ i'V JJajini liSt : (I) Tectoaa g rand is, ( a ) Acacia arabica (3) Hoiar 
rhena antidysenterica, ( 4 ) Carissa carandas, (5, Acacia farnesiana 
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rhus we have altogether only 1 1 species which seem to be special tn <?, * 
raniti; and this in a list pf 34 . bpecifli t0 Suk ~ 

^ Here, again, by comparing Chsraka,- Ujjayini and Sukra Flora we have 

e iminate six species from the u as special to the last. These are Cedm 

n^difblia al’ T r m *’ Gmeiina arboiea - Steohanl, 

nandifolia and I erminaha chebula. 

Thus we have only live species left as pecu 

• (i) Garcinia xanthochymus (Tapinchchha 

(2) Flacourtia sapida (vikankata). 

(3) Betula bhojapatra (bhojapatra). 

(4) Strychnos nux-vomica (visamusthi) 

(5) Capparis aphylla (kariraka). 

In the Varaha list we find that more than 5o p< 

been actually mentioned. Adding to them ’ 
to all parts of the country, and also those 
Varahamihira, since they have been familia 
Buddhistic times, we have left a very sn 
Flora. 

It thus appears that all the Flora menti 
far removed from the days of Islamic an< 
strength of botanical evidences, other things 
no objection to placing the Sukraniti during 
limit Charaka, and represented by the impor 
A.D., the Brihat Samhita. 

The close coincidence of Varaha and ‘ 
portant conclusion. This is about the locale. 

Samhita , being a medical work, had 
clopaedic and universal, so far as th< 

Geography of the Charaka is therefc 
hamihira, who was writing a treat 
pected to be more local and address 
patron Bhoja, Vikramaditya? of Mai 
in the Brihat Samhita constitute mn= 


leads to another hn~ 
seen that the Charaka 
more all-India, ency- 
was concerned. The 
Jeasa matter of course. But Vara 
guide the rulers of men, might be ex- 
If naturally to the needs of his own 

a. The chapters on agri-flori-horticulture 
■ P>obably a section dealing with the Flora 

f S u CC ° f PimS lon ^ folia, Cedrus 

character of the Royal BotanlcaJ^t 

ta of O„ochl,eha,. “ Be ” gali work in two 

mhita (1890-90), pp. 18-82. ^ kaVlratoa ’ s 




( 159 ) 

Besides the close similarity in the lists of Flora between VarAha and Sukra 
the very theory of Horti-Floriculture advocated in the treatises raises important 
.ssues regarding the time and place of Sukraniti. The two works may be corn- 
pat ed on three topics : (i) planting of trees, (2) watering of trees, (3) nourish- 
ment of trees. According to the parallel passages and various readings in Mr 
Oppert's notes, it appears that the theory of Sukraniti about watering and 
nourishment is found in only one text -the Bengal manuscript in the posses- 
sion of Dr. Ramdas Sen. 

Both m matter and language the Sukraniti shows evidences of quotation, 

incorporation, paraphrasing and adaptation from Brihat SambitA by copyists 
or authors who knew geographical conditions more humid and fertile than 
those in Varaha’s place. This has been described in a subsequent section 1 
^ The geographical limits common to Vedic, Charaka, Varahamihiran and 
Suiaa Horas comprise the Upper Gangetic plain, as they include definitely the 
Maiwa regions. I he Sukra Flora, therefore, covers this tract together . with the 
northern regions of Himalayan flora and the south-eastern regions of the Lower 
Gangetic or Deltaic flora. 

(D) Kdliddsic Flora and Sukra Flora . 

Ihe Flora of Kalidasa in the 18 cantos of Raghuvamsam from the nature 
of the case is an epitome of the Flora Indica known to the world of letters in his 
days. Like the Rdmayanam and Mahabharatam and many of the Purartas, the 
Raghuvamsam is an intensely national epic, the embodiment of Hindu India of 
its ideals and ambitions, and covers the Geography, Zoology, Botany, Ethnology, 
and History of Hindusthan from Pragjyotisa on the east to the land of the 
Parasikas on the west, and from the territory of the Kiratas on the North to the 
island of Ceylon on the south. The Raghuvamsa Flora is, therefore, no touchstone 
of the Sukra Flora as to its geography, though historically speaking, it supplies 
a good catalogue of plants, like that in Brihat SamhitA, which were indigenous 
to and cultivated in India during the period between Hellenistic and Islamic 
influences, 

; But the Meghaduta of KalidAsa in which the cloud has been entrusted 
with message from a spot in Central India (Vindhyas) to a city on Mount 
Kailasa m the Himalayas is more restricted in its botany. “In the first half 
of the poem the Yaksa describes 3 * * * Mount Amrakuta on whose peak it 
will rest after quenching, with showers, the forest fires ; the Narmada winding at 
the foot of the Vindhya Hills ; the town of Vidisa (Bhilsa) and the stream of the 
Vetravati (Betwa) ; the city of Ujjayini in the land of Avanti • the sacred region 
of Kuruksetra ; the Ganges and the mountain from which she spran- white 
with sn o w-fiel ds ; t£l Alaka on mou nt KaMsa is finally reached.” As’ might 

’ See Sukra IV, iv, 112-1)3, 105-103, 107-108,110-112, also p. 237 of Opperfa -JL 
* or varkms readings, \ ide Brihat 8 a inhit a LV, 9, 12, 18, 17, 

Extract from Maednmdi’s Sanskrit TAtemlnre quoted bv Mr H. O S-irHr *r * 

*" •*«- iM ■—*«•»• *» «. v.,iT : « 

Mo g h>d,U (City MM*, 1 W). M IM. »o,k to, 

botanical notes collected from the researches of Indian and European Scholars. & 





¥ ' v ■> loe lvj egnaduta i'lora is more extensive than Var&hamihiran as it 
covers the whole ground of mid-Aryavarta in the longitudinal direction 
and includes the latter as only one of the types represented in it. The 

; ' ma ' a} ' t ' U! flora has a s P ecial P Iace in it, as the whole Second Book of the 
ou .-Messenger ’ is devoted to a description of the city on Alaka. But the 
eastern humid and littoral vegetation is entirely lacking in it. 

I be 31 species enumerated by Mr. Manamohan Chakravarti 1 as constitut- 
ing the Meghaduta Flora thus comprise the Malwa (Varahamihiran) and 

. ' ma ayan Flora ’ but excIude the Lower Gangetic. The Sukra Flora coincides 
in one of its aspects with this whole flora of Meghaduta. but in nnoilw 
goes beyond its limits. 

The Geography of Suk 
dutam 
sub 


» ra vegetation therefore includes that of Megha 

i, t.e., mid-Aryavarta as a sub-region, and Eastern Aryavarta as anothe 

■regmn but falls short of that of the Raghuvamsam which includes also h< 
India south of the Vindbyas. 

4 * Concluding Retnunks. 

Geo8raphy ° t,h ' suk ™ 

(1) Botanical Statistics proves it to be ‘sub-tropical * 

Meghadutam as including Deltaic and nr,,K,ki.. • . CU1C ana 

0 weicaic, and probably co-extensive with Ch^raka 

I-heVedic Flora represents Indus Plain Province (Punjab, Sindh etc! 

the Charaka though the work of an inhabitant of the Indus Pan rei 

resents the flora of both the Indus and the Gangetic Plains (of Hooker) 

as well as of the Himalayas, the whole of Northern India, V til 

r^r r e a seTThe S Flt ? ^ ^ Gangetic sub-region, Raghuvamsam 

represents Flo. a Indica according to the conditions of Poetic Art ' and 

UPP "' ^ — a portion 

. The Suk J a Flora thus vepresents the Upper Gangetic plain Himalavan 
regions as well as the humid deltaic and littoral section! of Ltem Zla 

_ As for chronolo gy, ^literary history proves the Sukra Flora to be 

would bo Bassia latifolin Sue Grilfith^Wn r “ sa ’ wlliIe madh " ku 

!UU, for the whole poem fc £ S ^ Offleo, 
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Islamic 1 * 3 * and does not prevent it from being at least as old as Charaka. Now 
Pre-Islam ic means the period as late as the 8th century in Sindh, 10th century 
in the Punjab, nth century in Kanauj (Upper Gan ge tic Plain) and 1 2th century 
(1193 A. D.) at Pataliputra and Gauda (Lower Gangetic plain). But, as our 
geogiaphy does not take us beyond the botanical limits of the Gangetic plain, 
the Sukia Floia may be placed at any period between the 6th eentury B.C. 
and 12th century A r D. And if the fact of incorporation and adaptation from 
Var&hamihira be admitted, both the Sukra Flora and the Sukra authors 
(at any 1 ate, the Eastern copyists of Sukraniti) have to be placed after 
the 6th century A.D. 

Section 4. 


Forestry . 


(a) No n-eco nom ic e 


The Forests are important items in Indian social economy according to the 
authors of the Sukra cycle. The third and fourth stages or dsramas of Hindu 
life called Vd n up r cist ho and Yati or Sunydsa respectively have to be spent in the 
forests. There are elaborate rules in all Smriti S&stras regarding this retiring 
to, and life in, forests. The Vdnaprastha stage is compulsory on all the four 
castes, but Yati on Brahmanas only/ The function of men in the third stage 
Is to restrain passions and activities, and in the fourth is to try to attain salva- 
tion. 


Forests are the resort of people for non-Sastric motives also. Among 
the general rules of morality we are told that one should prefer life in a forest 5 


1 It would bo Interesting to study the history of cultivated plants in India. Such a 
work should be divided into two branches : (I) Geological— giving tm account of the various 
elemental forces that have led to the existence of Malayan, Qhi no- Japanese, European, 
African and even American species in India, and (2) Historical — recording the successive 
efforts by which Chinese, Persian and European plants have been naturalised in India. 
Thus wo know that tobacco and potato are very modern introductions due to the 
Portuguese (and other European) nations. So also the Mussalman Emperors were great 
patrons of Economic Botany, especially of Fruitery. We read in the Ayeeu Akbari 
[Glawdin’s Translation (1.788), Vol. I., pp. 92-99] : “His Majesty is exceedingly fond of 
fruit ; and by the great encouragement that he has given to the cultivation of fruit-trees, 
skilful people have come with their families from Persia and Tartary, and settled in 
this country.” See Watt’s Dictionary of the Economic Products of India and Bymock’s 
Vegetable Materia Medica of Western India, for the history and uses of Indian plants. 
Cf. also, “ Opium was first introduced into this country from Arabia. Its spread in India 
Is synchronous with the advent of the Mahomedans who had adopted it as a suitable 
substitute for fermented liquors, which their religion discountenances. Somo more 
drugs which happened to be introduced into India during the Mahomedan rule are Ala 
(Pr units bocariensis ), Badian ( Illinium unisabum ), Banfasha {Viola odorala ), Gaozban 
(Onosma brae tea turn), etc.” — History of Aryan Medical Science by the Tkakur Sahib of 
Gonda], pp. 123-127. (Edition, 1896). . . 

55 Sukra 1Y, iv. 1-5. //yy/y ■■ ■; ,■ .y Yy 

3 Sukra III, 576-577. 
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lo Being _ dependent on others. Then the exile of Ra 
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The law enjoins that the king should 
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The law of the realm has to 
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should not be punished, 
i.e., inaccessible rr - ' 
easily available, Sukrftcharyy 
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important topographical features of the 
are ; for among the general rules 
forests, 8 unoccupied houses, and , 
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1 . , r auuiUIS 0[ I 
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forest, there was another public fores 
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The forests are, like mines, imj 
according to the financiers of the 

* Sukra 31, 63. 

* &ukra IV, v. 214-215. 

* Sukra IV, v, 210-211. 

4 Sukra IV, v, 509-1 1 . 

4 Sukra IV, v, 44-45. 


ma in a forest 1 by Dasa< 
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So also in the cases of offences committe 
egions where human evidences, e.g„ witnesses, 
. ya ordains that divine Sadhanas or 01 
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religious and legal regulations points to) 
-- -J country of Sukracharyy 
’ we read that (i) one should not ’ 
cremation grounds" even by day, 
companions, and while travelline', shn 


thereiore, are judicious enough to 
forests, in order to promote the pros- 
:y have prescribed hunting excursions 
>uld sport with tigers, peacocks, birds 
the course of the hunting should kill 
autilya is more explicit on the point, 
ig forest exclusively for his own use." 
id had a canal running round it to 
un-trees, thornless trees, &c. There 
, but also some of the wilder ones, 
3. * * * Besides the imperial hunting 
wo open to all persons willincr tn 


Ul government revenue 
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0 Sukra III, 60. ~ r ~ r “ “ ~~— 

T Sukra III, 124. 

8 Sukra I, 193-194. 

0 Sukra I, 665-666. 
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minister has to take a census 1 of the forests and study the income accruing 
from them. 

The forests have been utilised by the Sukra statesmen for military pur- 
poses also. Among the various classes of forts we have the vanadurga or 
forest fort , 3 which is encircled by huge thorns and clusters of trees. This 
type of forts is superior 3 to that which is surrounded by ditches and also that 
which is protected by walls of bricks, mud and stones. It is, however, inferior 
to the desert-forts, water-forts and hill-forts. 

Then an important division of the army seems to consist of people living 
in forests, who ordinarily are independent and do not perhaps acknowledge 
the suzerainty of the ruler. The king should, however, be sagacious enough to 
make use of them for his military defence. The section of the army composed 
of such recruits is called sadyaska 4 i.e,, new or raw, as opposed to the mau la y 
i.e. , standing or permanent. It is also called agulmaka ue., one which is not 
officered and divided into regiments by the state, but brings its own officers 
and fighting apparatus. The Kiratas and people living in forests who are 
dependent on their own resources and strength constitute this division of the 
state army, ■■■■■. ■ ';> 

It is one of the counsels of diplomacy to try to win over these forest tribes 
to one’s side by hook or by crook. il Peace should be made even with anfiryas,* 
for otherwise they can overpower the ruler by attack ; ” whereas, on the 
contrary, if the ruler be wise enough to grant them timely concessions, reward, 
&e„ they may stand him in good stead in times of emergency by making the 
enemy's progress impossible, u Just as a cluster of bamboos cannot be destroyed 
if surrounded by thick thorny trees, so the ruler should be like a bamboo 
surrounded by clusters.” Such foresters as enter Government service or are 
otherwise useful to the king should have quarters reserved for them just outside 
the city limits . 0 

(b) Economic . 

The economic importance of forests now remains to be considered. They 
are the sources of fuel, fodder, grass and timber. According to the Sukra states- 
men the king should lay siege 7 to the enemy’s country from such a position 
as to destroy “ carefully the people who help the enemy by carrying wood, 
water and provisions,’' The military manoeuvres and tactics should also be 
dilatory and spread over a long period of time— in order that 11 provisions of the 
enemy may be cut short and food and fuel diminished.” Again, il the power- 
ful should coerce the enemy by stopping the supplies of water, provisions, 
fodder, grass, &c„ In an unfavourable region.” * 

Not only in warlike operations but also in the normal functions of states, 
Sukr&cb&ryya recognises the value of forests in the ordinary secular life of 


s Sukra If, 207-8, 211-212, 
* Sukra IV, vi, 5. 

» Sukra IV, vi, 11-12. 


Sukra IV, vii, 22-28. 
Sukra IV, vii, 482-84. 
Sukra L 500-12, 


Sukra IV, vii, 570-78, 
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: , . Uses of Plants. /< yvAyV 

“There is no plant 1 which has no medicinal properties,” says Sukra 
charyya ; and all the plants mentioned by the Sukra authors have one or othe. 
usetn Hmdu Pharmacopoeia. The fact that Charaka mentions almost all o! 
these in his materia medica points to this. 

The Sukra Flora, whether belonging to the domestic or wild class contains 

(1) imber trees, e.g., Capparis aphylla, Garcinia xanthochymus, Calo- 
phyllum mophyllum, Bombax malabaricum, Feronia elephantum, iEgle marmelos 
Zizyphus jujuba, Terminalia arjuna, Bassia latifolia, Ficus bengalensis Ficus 
glomerate, Ficus religiosa, Phoenix syivestris, Areca catechu, Dendrocalamus 
strictus, &c ; 

(2) I-ood plants, e.g., Capparis aphylla, Garcinia xanthochymus, Flacourtia 
sapida, Bombax malabaricum, -<Egle. marmelos, Feronia elephantum, Mangifera 
mdica, Munusops elengi, Bassia latifolia, Aleurites moluccana, &c. ; 

(3) Famine plants, e.g., Bassia latifolia, Ficus bengalensis, glomerata, 
gel igiosa, Santalum- album, Phoenix syivestris, &c.; 

(4) Feimented drinks, e.g tJ Bassia latifolia, Calotropis. gigantea Cocos 
nucifera, Phoenix syivestris, Saccharum officinalis, &c.; 

(5) Oil-yielding plants, e.g., Bassia latifolia, Semecarpus anacardium 
Ponganna glabra, Butea frondosa, Terminalia bellerica, Chebula, Bassia 
iatifolia. Cocos nucifera, Santalum, album, &c. ; 

(6) Fibrous plants, e.g., Butea frondosa, Calotropis gigantea, Ficus reli- 
giosa, _ bengalensis, Morus alba, Cocos nucifera, Phoenix syivestris, &c. ; 

(7) Dyes, e.g., Garcinia xanthochymus, Zizyphus jujuba, Butea frondosa 

Acacia arabica, suraa, catechu, Terminalia chebula, Woodfordia floribunda’ 
Artocarpus lakoocha, Fectona grandis, <&c, ; 1 

(8) Gums and resins, e.g., Spondias mangifera, Bombax malabaricum 
eronia elephantum, Mangifera indica, Semecarpus anacardium, Butea fron- 

j dosa, I erminalia bellerica, &c. ; 

( 9 ) Vegetable soaps, e.g., Acacia arabica ; 

(10) Vegetable poisons, e.g, Semecarpus anacardium, Strychnos nux- 
vomica. 

(u) Vegetable antidotes to Snake-bites, e.g., Euphorbia neriifolia ; 

(12) Fodder, e.g., Dendrocalamus strictus, Cicer arietinum, JEgle marmelos 

Cedrela toona, Butea frondosa, Ficus bengalensis, &c. ; and ’ 

(13) Sacred Flora. . 

We have to notice in connexion with the economics of Forest Flora 
that some of the plants in Sukraniti are valuable from their uses i n reli 
gious rites and ceremonies of the Hindus. One of the reasons for the inclusion 

of Butea frondosa, Calotropis gigantea. Ficus glomerata, religiosa, Mangifera 

mdica, Citrus medica, Mel.a azadirachta, Ionesia asoka,Aigle marmelos, Michelia 
the Sukra Flor * b « *» » *=* importance in Hindu 

1 Sukra II, 254-256. ~ V - V ; --- 
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castes only.” It is evident that a< 
the vice which leads to civic an 
ruin is of a blacker dye than that 
life only. 

(ii) “ The man who drinks 
and loses his business.” 

(iii) Moreover, “ 

wine. Greed 
property of subjects/’ 
three. 

(4) With regard to temperance, Sukra authors re 
ulers as well as for people Sukrachhryya advises 

(i) Of the man who drinks wine exce 
appears. 

(ii) But wine, drunk 
clarifies the in 


wine 1 is deprived of his intelligence 
But the result is not very criminal, 
passion and anger are greater intoxicants than 
is the cause of destruction of the life and 
Hence the king should give up these 


0 some measure, increases the talent, 
augments patience, and makes the 
wise it is ruinous. 

anger are like wine and should be duly in- 
dulged in— the former for the maintenance of the family, the 
latter against enemies. 

(5) The laws of the land with regard to wines are stated below : 

(i) Without the permission of the king, the following are not to 
be done by the subjects— drinking, distillation of wines. 1 
(ti) The Ganja house (liquor house) or tavern should be kept outside 
the village and the drunkards should be kept there. The 

king should never allow drinking 5 of liquor in his kingdom 
In the day 

Plants tn relation to other kalds. 

Besides Agri-flori-horti-arbori-sylvi-cultural facts and phenomena re- 
d m Sukranui, there are the industrial 5 or manufactural aspects of 
irnic Ke - Utilitarian Botany referred to casually by the Sukra authors 
'eriplus mentions, among other articles of trade that passed through 
orts on the Arabian and Bengal coasts in the first century A D 
r, betel, spice, wine, wheat, sandal, aghii (kind of black aromatic wood)' 

1 uses of flora as commercial merchandise, *>., articles of trade or as raw 
lals for the thousand and one arts and in dustries in secular life demand 

Sultrii IV, 1, 12li. 4 s x ,k ra 1 608-8 ~ ~ ~ 

SESiEf* : 

too Baden Powell’s Punjab Manufactures (1872) pp . 74-01, 203-14, Birdwood's 
ok to the Indian Section (Pans Universal Exhibition, 1878) pp 77.79 83-84 .* 

Timlvt 1903 ! pp * w - u ’^'^o Sm :h (m ’wood’ 

j, 1802) pp. --J, also the historical works 011 Indian art minted S 



, .. „ a 1V ’ m ’ 173 ’ Tht ' uses and classes or timber and 
to the • strength of materials ” have been detailed in Y u kti-k u 
utilised by Hajendralal in his description of Hindu F urn if 
the History of Indian Shipping, of. also Brilmt HamhiUi 
J Sukra XV, iii, 174. 

* 8ukra 1V ’ Ui ’ 175 ‘ See some of the traditions c~ 
weaving art in pp 2-3 of Silberrad’s Monograph on Cotton Fab, 
on Fibrous Manufactures in Baden Powell’s Punjab Mcmufi 
Parts Universal Exhibition 1878, pp. 88-110. of. also Tliursto 
Industry (Madras, 1897) and Twigg’s Carpet maki . t ' 

1 Sukra IV, iii, 187, 

* Sukra IV, iii, 188. 

’ Sukra IV, iii, 190. 
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our attention here. The mention of or allusion to these industrial facts in 
bukranlti is to be noticed mainly in the sections dealing with the 64 kalds and 
with the list of artisans to be maintained by the state, but should also be sought 
ere and there and everywhere in the treatise. References to construction 
0 bridges, boats, cars, chariots, war-implements, arms and weapons wooden 
images, .emples, palaces, fern, ploughs, & c„ as „eil as other procLes a n d 
pioducts that point to the utilisation of timber and the art of the carpenter n.-e 
instances in point, and bespeak the existence of timber-merchants as well as 
various grades of wood- carvers and carpenters connected with domestic re- 
■gious, architectural, military and agricultural arts. 

We have also noted the Ayurvedic preparations from the vegetable drugs 

s„.l ,7'f y n, “ ,i0 " Cti S “ kra '» li . as we " “ trade in medicinal herb? 
u.gested by various passages in it. We have already noted the mention of 
honey as a floral produce. mention oi 

° thei ' kalds or industries connected with plants are (,) cleansing 

convenes *'n ^ of boats, chariots and 

varkT^ni? % pmtloa . of ' th ^ds’ and ropes, ( 4 ) weaving of fabrics by 
va.ious threads, ( S ) extraction of oil from seeds/ (6) climbing of trees « M 

ESJ™ 4 Wit " '■•"too, straws,' &c„ and <») making and presirva 

[c) Administration. 

Sukraniti thus bears testimony to the varied importance of forests in the 
e onomy of social life. I he Sukra statesmen, therefore, have organised a 
spaam' department of the state to iook after the interests mvoived . 1? 
vegetable resources. 

The department is broadly divisible into two sections : (i) Parks public 
grounds or pleasure-gardens and (,) Forests, strictly so called. 

lhe Sukra statesmen advise the king to give away lands for the m>ds 
lor parks and public grounds/ and for dwelling-houses to the peasants ” buVfoJ 
other purpose. Among the general laws of the land we ifave “you must 
never obstruct the tanks, wells, Parks^boundaries, &c.” The ’parks ar“ he ; 



resorts of people as well the king for recreation ; and Sukrach&ryya advises the 
ruler to cultivate social habits in such places. “ In parks 1 * and places of 
entertainment, the king should carefully indulge in enjoyments with the people, 
women, actors, musicians, poets, and magicians.” The encyclopaedic scheme o( 
general culture devised by the Sukra statesmen is' thus adapted to make of the 
king a perfect gentleman according to the ideas of the time, and quite up to date 
in notions, tastes, and sentiments. 

Parks do not seem to have been insignificant features of social life in Sukra’s 
days. They are important enough to have given rise to special classes of 
skilled artisans. So the advice is that among goldsmiths, gunners, miners, &c,, 
who deserve the patronage and * protection ’ of the state should be included 
men who H construct parks,* artificial forests and pleasure-gardens.” Nor 
is this all; they are also considerable enough to have been regarded as important 
items of state 1 consumption.' The expenditure on parks is also definitely men- 
tioned as one that belongs to the upabhogya 3 class. 

The second section of the Forest Department has jurisdiction over forests 
pioperly so called. The parks 4 5 * 7 are meant for health, recreation, enjoyment, 
&c # , and constitute the spending department pure and simple; whereas the 
forests, as we have seen in the previous section, are important sources of 
national wealth as well as Government revenue. Both these sections, however, 
are under the management and control of an officer, called the drdmddhipati B or 
the Superintendent of Parks and Forests. The qualifications of the Forest- 
officer, according to Sukracharyya, should be a sound knowledge of agri-flon- 
horti-culture. He is to “ know the causes of the growth 0 and development of 
flowers and fruits, the methods of planting and curing trees by the administra- 


1 Sukra I, 001-62. 

3 Sukra II, 88. " . : V. ';T;> vT/TT 

* Sukra II, 689-91. A ■ 

4 See the description of Parks and Forests in Kdmandaki , XIV, 27-42. Ivamandak; 
has devised the scheme of a regulated and restrained indulgence in Mrigaya or hunting 
and sportsmanship for the king, by purposely allowing the construction of such parks am 
forests. According to him, these are the necessary institutions of a state, and hone* 
inevitable charges upon the public revenues, for otherwise the king may be tempted t< 
undertake u wild goose chase ” and indulge in excessive hunting which would thuj 
degenerate into a vicious vyasana. 

5 Sukra II, 240. , * ' 

" Sukra II, 817-819. . ' T; 

7 See in the Modern Review for August , 1911, the paper on the Department of Live- 
stock in Chantfragupta’s Administration by Narendranath Law, 



, u 1 he S reat assembly {Mahtlsabhti) of the village the 
the Chola Em Pi*-e, was divided into several committee 
elected for the supervision of gardens. 

The following extract from Mr. Aiyangar’s Ancient , 
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and firewood, and partly on account of the fresh impetus given to cultivation 
along their routes* Ultimately, when failure to meet the requirements of 
public works was brought to notice it was recognised that a grievous mistake 
had been made in allowing the forests to be recklessly destroyed. Already in 
the early part of the 19th century sporadic efforts were made to protect the 
forests in various parts of the country; and these continued intermittently; but 
the first organised steps were taken about the year 1855. * * In 1864 an 
organised state department was established,” 

The importance of forests in Indian life is thus described by Mr. S. 
Eardley-Wilmot, Inspector-General of Forests in the Economic Volume of the 
Indian Empire 1 in the Imperial Gazetteer Series: “ The grazing which they 
annually afford to countless herds assumes a special value in years of drought, 
when it renders material assistance in saving from starvation the cattle upon 
which the agriculture of the country depends. They afford the villagers who 
live in their vicinity a ready supply of material for house-building and thatching, 



1 Snkra IV, ii, 3S-88. 

' Sakra IV, ii, 222-23 

Snkra IV, tv, 91-93. 

Sukra IV, iv, 105-100. 

Snkra IV, iv, 94. 
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collects flowers and fruits, 1 * * * after having duly nourished the trees with c,„ 
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(i) The superintendent of parks and forests studies th. 

^ % 

-Ji who discovers " ,e — * ^-i. 

(*> Sukrdchdryya on Practical Gardening. 

The following are the rules about the planting of trees* »„ . 

forests to be observed by the superintendent : gardens or 

(i) The good plants are to be Disced af , j- , 
one another. P e at a distance of 20 cubits from 
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afternoon. waietec m the fifth part of the day, in the 

(4) In the rainy season the planls do not require any .uterine 

of plants : ^ $ f * with regard to ,he n^rishmen. 

generally used to “ ”' at sh ™'< l . b e 
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with Kulutha (dolichos biflorus), mas a ( phased us radiatus), mudga, (phased us 
mango), yava (hordeum vulgare), and tiia (sesamum indicum) would lead to 
the growth of flowers and fruits.” 1 

(3) A third process consists in the application of water with which fishes 
are washed and cleansed. 51 

(4) The fourth recipe is given below ; The powder of the dungs of goats 
and sheep, the powder of hordeum vulgare, sesamum indicum, beef 3 as well as 
water should be kept together undisturbed for seven nights. The application 
of this water conduces very much to the growth of all trees in flowers and 
fruits. 

As for the sites where particular plants are to be placed the following are 
the rules : 

(*) T hose tiees whicn bear good flowers should be planted very near 
the village. 4 

(2) A fair garden should be laid out to the left of the dwelling-house . 6 
A (3) Those trees which bear thorns, e,g. t acacia catechu are known as 
A f any aka and should be planted in forests 6 . 

(4) Expansive trees, shrubs and creepers are to be carefully planted in 
villages, if domestic, in forests, if wild/ 

The knowledge of grafting 8 is certainly one of the qualifications of the 
gardener, as it is known to be one of the sixty-four Icalds. 

(b) Varahamihira on Ecology \ 

A few notions of the Hindus regarding the connexion between plant life 
and its environment (both botanical and meteorological) are given below from 
Brihat Samhita* and are to be taken for what they are worth: 

(1) Judging from the growth of the fruits and flowers of trees and plants 
we may determine beforehand what articles can be had cheap and in abund- 
ance and what crops will thrive. 

1 Sukra IV, iv, 107-108. Cf, Bril rat Samhitfi LV, 16. In 
Recipes from Varahamihira, relating to Chemical Technology, Dr. Seal remarks : “ It will 
he seen that these elaborate recipes are empirical contrivances for supplying the requisite 
nitrogen compounds, phosphates and bacteria, these being potentially contained in the 
mixtures and infusions prescribed.” Vide Ray’s Hindu Chemistry , Vol. II. pp. £85 90. 

21 Sukra IV, iv, 109. Y" 

3 Sukra IV, iv, 110-112, Cf. Brihat Samhitd LV, 17-18. 

* Sukra IV, iv, 109. The plants. have been enumerated in a previous section. 

4 Sukra I V, iv, 104. cf. also Bacon’s Essaijs. . 

6 Sukra IV, iv, 113-114.. ■ 

7 Sukra IV, iv, 123-124. • ■ . ,■ ' ; 

8 Sukra IV, iii, 144. 

3 See chapter XXIX. 1, 14. cf. also " If mango tree should thrive well, there will 
be prosperity in the land ; if bhallata should thrive, there will be fear ; if peelu (Dillenia 
spaciosa), there will be health ; if khadira and sand, there will be famine ; if arjuns, there 
will bo good rain. If kapittha should bear blossoms, there will be storm; ifniehula 
(Barringtonia aeutangula) should bear blossoms, there will be drought ; andifkutaia 
there will be disease." ’ 
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the dry season 1 the trees shall be watered both in the morning and evening; 
in the cold season they shall be watered every alternate day (at mid-day ?) * 
and in the rainy season whenever the ground is found dry. 1 ’ 

The fact that even in the rainy season plants require watering indicates 
the great absence of humidity in the soil of Malwa for which Brihat Sarah ita 
was probably written; and the fact that the Sukra authors advise no watering 
during the rainy season points to an opposite state of things— -copious rainfall, 
natural moisture in the soil, &c., known to them. We have also to note that 
Varaha mentions only three seasons, whereas in Sukra we have six, though with 
regard to watering of plants only four of them are mentioned. It may be 
inferred from all this that Sukra’s rules are the results of observation of a more 
humid than the Varaha flora. This would very well suit the topographical 
conditions of Eastern India. 1 

(2) An interval of 20 cubits 3 between trees is the best ; one of 16 is 
passable; and one of 12 is injurious. The trees that are planted very near each 
other get their branches interwoven as well as their roots, and such trees get 
choked and cannot grow well. 

But according to Sukr&charyya intervals of 15, 10 and even 5 are allowed. 
Here again we may consider the difference to be due to two characteristics of 
soil,— one being more fertile or humid is more capable of bearing vegetation 
per foot than the other which is drier and more barren. Sukra’s rules therefore 
are adapted to the topographical features of luxuriant flora, while Var&ha’s to 
those of arid vegetation, /■V x: 

The hor ti-flori-arbor i- cultural theories advocated by the authors of the 
Sukra cycle are thus “ relative ” to, and indicative of, the botanical conditions of 
a more humid and productive region than Malwa. This is Eastern India. 

The Botanical evidences thus all point to the locale of Sukra flora and 
Sukra authors being somewhere in Eastern India. Comparing the texts of 
Sukraniti and Brihat Samhita as regards the watering and planting of trees 
we may also presume, unless there be other evidences, that : 

(1) the difference in treatment is the conscious work of Eastern authors 
■ or copyists, and 

(2) the authors or copyists of Sukraniti, in quoting passages from Brihat 
Sarah iU or from floating literature, adapted them to the local conditions of the 
Eastern kingdom. 


1 Brihat Sainhita LV, 9. ' ■ 

” This would be evident from a comparison of the Sanskrit texts also. Line 105 of IV, 
!v, of Sukra is exactly the same as the first half of the Sloka 9 of LV of Brihat Sam hit a. It 
is only the second half that differs from each other. It has to be noted again that the lines 
in Sukraniti (104*112) are to be found in only one of the six texts on which Mr. Oppert edited 
his book ; and that is the text in the possession of Dr. Rain Ddsa Sen of Berhampur (Bengal). 
The Eastern copyist or scholar in transferring the passage from Brihat Sam hit a to Sukra-. 
niti adapted the idea to the geographical conditions. of Ms own country. ; " 

3 Brihat Barrihitd LV, 12-13. .'.V-' ■ 
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tula (iqo palas) of cow’s flesh. Form a mixture of these, keep it untouched for 
seven days, and if, at the end of the time, spreading creepers, plants and trees 
be watered with the mixture, flowers and fruits will grow in abundance*” 

This, again, is another of Sukra’s methods. 1 The languages of the verse in 
Sukra and Vardha differ; but, except for the measurements (adhaka, &c.) given 
in the latter, the two are substantially the same. 

(4) Keep the seeds soaked in milk for 10 days ; then rubbing ghee over 
the hands the seed shall be taken up in the hands and passed from hand to 
hand till it is covered with ghee. It shall then be rubbed over several times 
with cowdung and exposed to the smoke of the flesh of the hog and the deer. 
It shall then be mixed with the serum or marrow of the flesh of the fish and the 
pig, and when dry it shall be sown in a well-prepared soil and watered with a 
mixture of milk and water. When it grows, it will grow with flowers. 

The similarity between Sukraniti and Brihat Samhita in the two recipes 
cannot be interpreted to indicate the priority of the one or the other until other 
evidences ate available. If the Doctrine of Navagraha and Navaratna utilised 
in Sukraniti be the work of the same age that is responsible for the agri- 
floi i«*horti-arbori-cultural section, Sukraniti is certainly subsequent to Brihat 
Samhitd, and the Sukra authors must have quoted and paraphrased the two 
recipes ftom Vara ha or drawn upon the floating literature on the subject. 

(e) The Luther Burbank of Hindu India . 

Brihat Samhita is further interesting to us as giving the methods of pro- 
ducing some botanical wonders. Thus we read (1) how the tamarind and other 
trees can by proper treatment be made to grow up as creepers, (2) how a plant 
can be made to grow up full-fledged, like Minerva born cap-d-pie, with branches 
and fruits, (3) how a plant can grow and bear fruits in a day; and so on, 

Mr. Chidambram Iyer, translator of Brihat Samhita t adds to the section on 
Gardening interesting notes derived from a work known as Brihat Sdranga- 
dhara. Ibis work describes the horticultural processes by which (r) scentless 
flowers may become fragrant, (2) the cotton-plant will yield cotton throughout 
the year bright and red as fire, {3) trees will yield flowers at unusual 
seasons, (4) fruits will grow without bones, (5) fruits will ever remain unripe, 
{6j fruits will stick to the tree for a very long time ; and so on. 

I he following miracles in horticulture are guaranteed by Brihat 

Sdrangadhara . 1 \ T w ..; y. . 

(1) If the root of the plantain tree be drenched with the blood or serum 
(of flesh) of the hog or with the decoction of the fruit of the ankola (alangium 
hexapetalum), it will, bear pomegranate fruits. 

1 Here again, it Is only in the Bengal MSS. that we have this recipe, (cf. Sukra IV iy 
110412). It is to be easily surmised that the Eastern copyist or scholar incorporated ’the 
passage of. Varahamihira with his text of Sukraniti in order to make it more important as a 

manual of gardening, &e. In doing this he, however, does not quote in tqto, but paraphrases 
the idea m his own language, * r • ■ 

7 Iyer’s Brihat Sarphita, Part; II, pp. 59-66 

28 



(s) If the plantain tree be watered with a liquid mixture consisting of 
the flesh, serum, and blood of men and the powdered tooth of elephant and 
water, the tree will yield mango fruits. 

Mr. Edward Lee Greene 1 bears out such ideas of transmutation existing in 
the western world : ■ ■ : 

“In this 20th century of our era there are farmers in the world,' and not 
unintelligent, who believe that to some seed of wheat or barley after it has been 
sown in the field something may happen by which it comes to sprout and grow 
up into a plant of what they call chess or cheat ; a plant known to botanists as 
Bromus secalinus. * * * The seemingly indicative facts upon which this 
transmutation theory appears as if it might have established itself in the minds 
of pre-historic grain-growers were several. * * * Theophrastus does not 
formally and didactically discuss this question, though he makes a number of 
references to this changing of one plant into another as something universally 
believed in his day. * * * It was the metamorphosis attending the develop- 
ment of the individual reptile and the insect which helped to elevate to the 
dignity of a quasi-rational belief the superstition of the changeability of wheat 
into lolium.” 

If tha complete transformation of orders and genera be absurd, that of 
species is not so and has been verified by experiments. With the horticultural 
miracles guaranteed by Varahamihira and Brihat SSrangadhara of old we 
are tempted to compare the epoch-making new creations in plant-life by 
Burbank, the American plant-breeder of modern times, “ which have added to 
the wealth of nations and enriched the dietary of the race, and have made 
the world more beautiful.” The wonderful achievements of this great and unique 
genius include among other creations the following : the improved thornless 
and spineless edible cactus, food for man and beast, to be the reclamation 
of the deserts of the world ; the primus berry, a union of rasp-berry and black- 
berry , the first recorded instance of the creation of a new species-, a tree which 
grows more rapidly than any other tree ever known in the temperate zones 
of the wo! Id; a dahlia with its disagreeable odour driven out and in its place the 
odour of the magnolia blossom substituted ; a chestnut tree which bears nuts 
m eighteen months from time of seed-planting. 

' Regarding the creation of new species Mr. Harwood in his authoritative 
account o. the life and work of Luther Burbank writes : “ Should a dweller 

upon some other planet where some other sun kisses its earth ,w , ;f „ 
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7 Ibid, pp. 884, 388, 388. 
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coping, the device used is a lotus stem with jack fruits attached. * * * The 
introduction of the vine into Indian bas-reliefs used to be considered as in itself 
evidence of copying from Hellenistic models* But that view is not tenable. 
Sir George Watt believes that the plant is indigenous on the Lower Himalayan 
ranges, and is even inclined to think that its cultivation may have been diffused 
into Europe from that region. * * * The Indian aptitude for artistic repre- 
sentation of plant-life certainly was not learned from the Greeks, who could 
not teach the lesson. Sir George Watt points out to me that the pinnate foliage 
motives are distinctively Indian.” 

Mr. Grunwedel 1 in his Buddhist Art in India bears the following testi- 
mony to the successful treatment of foliage by the Hindu craftsmen : u The 
Indian plant-world, notwithstanding simple and sometimes even rough modelling, 
is reproduced with astonishing fidelity to nature. * * * The Hindu sculptor does 
not care for purely geometrical designs, and so we find frequently creepers with 
aquatic birds, &c., which, on a smaller scale, fill in the spaces, and are rich and 
animated with fine observation of nature. * * * Birds flit about among the 
flowers ; and the plant itself grows from the jaws of a sea-monster. * * * 
In the main, it may be said that these plants, represented in simple lines, 
with the native animals that animate them — both of which have received purely 
native modelling— mostly surpass what the celebrated Greek art was able to 
command : They rest upon a faithful observation of nature.” 

Section 6. 

I Agriculture. 

L . ] l {&) Agricultural Occupation^ Population f and T enure 

The means of livelihood* enumerated in Sukraniti are : (i) learned profes- 
sions— art of teaching, etc. (2) service, (3) heroism (soldier's art), (4) agriculture, 
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T| : enterprise which “applies equally to commerce and agri- 
The law is stated below : b 

“Those who deal in gold, grains and liquids (collectively) will have 

earnings according to the amount of their share, greater, equal or less ” We 

noticed tms law m connexion with metals in a previous section. 

It is to be noted that all these secular laws apply to the Mlechchha*® »i „ 
OU6 ' tb 'y “r ! ° n ™ ■»««*” i„ religious beliefs and pracfe 

About agricultural tools and implements Sukraniti is not a good sou'roe of 
information. We have noticed the plough already. About agricultural “ve 
stock we have the following 1 rule 

Br&hmanas should have 16 cows to their ploughs 
K§atriyas „ „ 12 „ 

Taisyas „ „ 8 „ ” 

Sudras „ „ 4 „ ” ;; 

Antyajas „ „ 2 „ „ „ y ; ; , 

There are various kinds of soils with varying degrees of fertiliH, a 

access to market. The Sukra financiers recognise the conseauenf • ^ 

Agricultural Returns and have apportioned the Land Revenue in an'^equi table 
Wanner. I he following land-laws are what we get about rent-? 
tenures, &c., affecting the agricultural population of the country • ’ GVenUeS ’ 

he king should receive rent 9 from the peasant in such a way that 

he be not des royed It is to be realised in the fashion of the weaver of the 
ga land who, in plucking flowers from plants, takes care that the stock be not 

" fUd Wh ° d -ro y s the wood 

‘ f" kra iv > iv - 8< - 

Sukra IV, iv, 85-87. • Sukra IV, v, 614-17 i : 

Sukra IY, v, 206-207. > 

* Sukra IV 7,5-17 ' ukra IV, v, 585-87 ; IV, v, 74-77. T/WJ 

, ' 7’ Z: c ' Sukra IV > 38-30. ; , y . : : 

Sukra IV, ii, 222-28. Soo also Sukra I. 418- Til . xoha™ . . 



(2) That agriculture 1 is s 
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($) The king should real 
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ise 2 (a) one-third from places irrigated by tanks, 

. - w y rains, (c) one-half from 

nd (d) one-sixth from barren and rocky soils. 

(4) If people 3 cultivate new lands and dig tanks, canals, wells, &c. for 
their good, the king should not demand anything of them till they have 
realised profit twice the expenditure. 

(5) Income of the State from Land or Land Revenue is called Pdrthiva * 

Income (terrestrial). This is various according to the sources, e.g, natural 
waters, artificial waters, villages, cities, &c. #> 

(6) The king should give to each cultivator the deed of rent 6 having his 

own mark or seal. . 

(7) The apportionment and realisation 6 of land-revenue are to be managed 

in the following way : & 

. ( a \ having determined the land-revenue of the village the king should 
icceive it from one rich man in advance, or accept a guarantee for the payment 
or that in monthly or periodical instalments ; 

\b) Or the king should appoint officers, called gramapas, by paying one- 
sixteenth, one-twelfth, one-eighth of his own receipts. 
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economic interests of people. Thus we have th/^r 1 1CrS which relate to 
enterprise 9 in grains, as in metals, & c Again like d J ° int Stock 

man who destroys grains .sai^to 

! Saba II 9M ~ ~ — — - — ::■■■ ® called 


>Sukra ir, 289. 

* Sukra 11, 813-14. 

* Sukra 11, 408-9. 

4 Sukra IV, i|, 50-59. 



•' Sukra IV, vi, 23-24. 

* s «kra IV, vii, 570-78, 
7 Sukra IV, vli, 740-41. 
" Sukr » IV, v, 614-18. 
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I |g : W§%; g:) ( 184 ) 

Rdjajneya or < 

1 his is one of the 22 cases 1 enum 
crown vs. defendants. 

*•’ The Cereals , 

Vrih) (oryaa saftw) 5 * * 8 is used in rubbing the oysl 
saline water during a whole night in order to test if it i: 
artificial commodities, eg those manufactured by the pe< 
is one of the ingredients used in determining the guilt o 
s&dhana, or divine test. The man has to chew without an 
amount of rice. The rice-ordeal would declare a man gui 
nee experiences difficulties, through palpitation of heart 
this ordeal is to be applied in a case involving theft of R< 
also that the king should not receive milk of cows &c. 
nor paddy® and clothes from buyers for his own enjoymt 

(b) Godhuma , 

Wheat (Triiicum vulgare) has been mentioned only 
of which the kavacha or armour has to be made should 1 
grain of wheat.® “ This cereal* is essentially a cro 
drier parts of the temperate zone; but its limits of growth 
being adapted to nearly all climates. In India it is alwi 
weather, most extensively in the north and hardly at all ii 

In Prof. Gnha’s Bengali translation of Greek Fragments of J 

Strabo quoting from Eratosthenes to enumerate some of the ce« 
sown in the rainy season and winter, and remark that wheat ba 
unknown to the Greeks fSfcrahn. \ r v i if? \ ’ 


cognisable by the state as against itself, even without 
erated by Sukracharyya as c 


reduced into India from Egypt. Bat 
s is against this view. It came from 
3s) through Persia. Its name in. India 
>n). Wheat does not figure in Hindu 
Ployed. The former is certainly a late 

s“ Origin of Cultivated Plants .’ 1 The 
etionary of Economic Products, Vol, VI, 
The Editor's remarks are also very 
resumptive evidence in favour of India 
san be shown for any other part of the 
rehensive a series of time-honourod 
ry. Most of these have been grown 
as they are to be found at the present 


5 Sukra IV, v, 470-71, 483. 

4 Sukra I V, v, 487-90. 

to read the translation of these lines 

!s °f the Hindus Series . 


( 185 ) 



v ( c ) Yava. 

SaW™ Lot'titLf lt“o7 “■ ‘ h,V<i "““"-I in 

»e of ,l,c s„b s ,a„c« "hid ,oo ‘ . ° f h ° rs “’ ,0 ° d - " is a '®> 

trees whose fruits wither on thro, J A - , < ' 00ked ^ I£il water for application to 
hept together with other swains and t ’^V** - * IIie powder of yava should be 
The application of this *^-,1 d ^ eefas we!I as water for seven nights, 
and fruits. 5 water also conduces to the growth of trees in flowers 

(d) Pulses, 

- nlr ^ a r° rs ** 

anettnum) constitute the best food for h ■ - 5 ^ ° m}aka * fe ram or Cicer 
rcdiatus) and makuvtha {Phaseolus acontp / m ° ?a ^ lacIi S ram or Phaseolus 
aecond class food ; and or £'? ^ 

gram or Phaseolus muugo) are inferior stuff eacu ^ enta ) *ud mudga (green 

in ?£? h :'J‘7 ‘~ m ' <*“ »' **■ «*.) 

b ° lh ■nd wet, as well as cooked ' ha " ma " ,h ^ ««>« »nd 

““ *>“*)! Lite barle^i'is one rftteTb^ (h "“ «" » 

non of the manure that operates against fh p u stances used m the prepara- 
fruits withered up, and promotes the grw.Sf hed.'h'n ° f ' r “ S “ *» lh <* 
other pulses which may also be thus used j j ?' " aod fruits - The 

mungo. Phaseolus radiatus and Phaseolus 

Saktu has been mentioned also^a^V^iT' 
after work, be fed „p„„ s„ gar and “ate ? r “ S '' " The h »=”l»nid, 

l>orse should be made to take mill, o-i m ' Xed W,th vvater -” Also, “ the 
powdered preparation of Gear arlZ' ^ S * ktu ” This Safetu is 

v *%are, &c. *"“*««* a "d other pulses or hordeum 

^ T**: ^ ne °ther pulse has been referred tn tu V- 
,he t "'° "" lri,< » fa » ** « 

TTTL ; f ■ \j } Qi ["Seeds, 

White mustard seeds® ]•,«,„* k 

many shapes of feather-rings which !ro menti ° ned as re P r eseming one of the 
One of the 6 4 kaitJZ tTP 3USp,C10US ma ^ of horses. 

which seeds. The □« of oil fo, u «f ^ We are told 

man who appears before the kino- * t erre d to in the foliowing ; *< 

galled Mala. ' k,, ’ S m ,h « « oil" Commits tLffence 


1 Sukra IV, vii, 285. 
Sukra IV, iv, 107-108. 

3 Sukra IV, iv, 110-IJ2. 

< Sukra IV, vii, 285-88. 

‘ Sukra IV, vii, 272-78. 

■ j 
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c Sukra IV, i v , 107 . 

7 Sukra IV, vii, 270-71, 282. 
* Sukra IV, iv, 224. 

■’ Sukra IV, vii, 159-161, 

10 8llk ^ IV, HI, 187 . 



(£) Tila 

Tila 1 ( Sesamum indkum) is, like the cereal yava and the pulses, phaseolus 
radiatus, and phaseolus mungo, and dolichos biflorus, an ingredient to be 
used for the preparation that conduces to the growth of trees in flowers 
and fruits. It may be used in two ways either (i) by being cooked or (2) by 
being powdered and mixed with beef, cold water, &c„ and kept undisturbed for 
The flower of the plant is very straight ; and the nose 
is to be like it, if straight, or like the bill of birds, if curved. 

note is taken from Birdwood’s Handbook to the 

The phrase Open 
the cultivation of 
ages into Mesopotamia and Egypt, where it 
1 ‘open Sesame !' is equivalent to 
ight, which opens everything, which 
barley could give Cassim, but only the oil seed Sesamum.” 

campestris) has been referred to as the specimen of 

man even a very insignificant benefit 
appears very high, while the wicked man considers a service even less 
a mustard seed to be huge.” 4 

ii. Other Plants. 

(a) Sugar canes. 

s' (Sacckarum officinarum) are the plants which give rise to 
y-four kalas. The following is taken from Rirrlwrwi’c 


seven days and nights, 
of images® 

The following interesting 

Indian 3 Court at the Paris Universal Exhibition of 1878: “ 
Sesame is from the Indian oil seed, ii/ f or sesamum indicum } 
which was carried in the earliest 1 _ 
became known under the name of Semsen ; and 
1 Bring in the candles/ 4 Light the gas’ ; bring lig] 
neither wheat nor 

Mustard (. Brassica 

very small substances. “To the good 
rendered 
in amount than 


3 P* 24. 

. , 4 Sukra 111, 010-20. 
sugar in both Bast and West. 

■ . 2 , Sukra IV, vii, 482*85* 

* Sukra IV, vii, 850-357 
11 Sukra IV, vii,, 832-838, 
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a Z- PUD,1Shed edl ' tio " the Periplus (Pp. 7l . 76) 

*« o4. lraM , T, “'* sts 

«p»rt,us«t of Agrieultaro, issued to Mi? tbl',^7 

...0,1 to tta I,™ of Marm 800 B.C. p7ofc,^ A H W s 

* - * - — xxzzzz. rrss 

=:-rr^— rrES^Z 

bene,, vo read of Eratosthenes referring to woofy,o,ded“ y 

i ,n mC ‘ m °" a as having noted lh fa 

' th ': “ bl “"y P°»* <o tarpAsa or cotton plan, 

<»“1 two°”ian tb ' e ’ gl L th V0 '“"’ e ob Whon-lco-ki and „„h 
' two Japanese State records, to prove that abon, 

fried oveMtTthaT^ int ° J t apa " tl,ro ” gh ,he *h» 

niea over to that country bv th<= kum- , 


ticea. this is arka 
1 different purpose, 
iium sativum, Indigo- 
as plants useful in the 
and juice. We have 



One of the chhalas or offences against social etiquette is known to be the 
act of taking or chewing betel, 1 before being presented with it by others. 

Betel-leaf has ever been an important item in the socio-economic life of 
South India, We have seen the trade in betel mentioned by Periplus. An 
inscription* bearing on mediaeval Chola life (800-1 100) records i " The great 
men elected for the supervision of the tanks shall be entitled to levy a fine of 
one Kalanju of gold in favour of the tank-fund, from those betel-leaf sellers 
in this village, who sell betel-leaf elsewhere but at the temple of Pidari.” 

(g) Ganja, 

The ganja house has been mentioned as a generic term for taverns and 
resorts of people who take to spirituous liquors, intoxicants, narcotic drugs 
&c. "The king should build the ganja house 5 outside the village and there 
keep the drunkards, and should never allow drinking of liquor in his kingdom 
In the day time/’ 

No intoxicant plant has been referred to in the Suhraniti as such, but 
we have noticed in a previous section that Cocos nucifera, Phoenix sylvestris 
&c., are such liquor-yielding plants. Tobacco (Nicotiana tabacum), Poppy 
(Papaper somniferum), &c., have not been mentioned. ’ > J 

(h) Lotus . 

Lotus or Nelumbium speciosum is the plant whose flowers are the favourite 
resorts of bees. “ The bee that has the power of cutting holes and can fly with 
wings, gets, however, caught within a lotus, 4 because of its desire for smell ” 
Lotuses, 5 when newly blossomed, are favourites of the moon also. Lotus is one 
of the things in the hands of Vtsnu. “ The sattwika form of Visnu’s image 
is to have hands indicating blessings and courage, and possessing' conch and 
iotus."6 The lotus is sacred also to the gods, Sun and Ganesa. 

(0 Citron. 

Matulunguka or citron {Citrus medica) is the plant which, like lotus is 
sacred to the gods.’ A fruit of this plant is to be placed in one of the four 


5 Sukra IV, v, 158-164. 
a Aiy an gar's Ancient India p. 161. 

* Sukra XV, iv, 89-96, 

4 Sukra I, 211-212. 

* Sukra I, 823-324. 

* Sukra IV, iv, 296, 801-302, 275-278, 298-99, 
’Sukra IV, iv, 275-278. 

* Sukra XV, iv, 800. , v 

* Sukra IV, ii, 180444. 



SECTION' 7. ■■ 

Botany as Science, 

Elementary notions of Theoretical Botany are to be met with here 
there. Thus we are taught that “ inferiority and superiority 1 depend s 
ime& on the qualities of the seed, sometimes on the character of the ; 
but excellence is due to both.” This is all that we have or abstract Ecolog 

According to size and shape we have the following classes of pi. 
besides trees ; s 1 

(1) Latah * which do not flourish without resting grounds. 

(2) Stambinyah ’ or bushes. 

(3) Gulminyah * 

.... . Th f tree f tho ™y (*) fruit-bearing ;• or (t) wild and (2) dome 

1 his is the sole Dendrology of the Sukra authors. 

All the seven parts of a plant are known and have been mentioned in 
right scientific order, g, root, stem, branches, leaves, flowers, fruits and se 
Thus the king is the root of the state, the councillors are the stems or tru 
the commanders are the branches. The troops are the leaves and flowt 
the subjects are fruits, and the lands are seeds.” Of course the fane 
analogy between the vegetable organism and the political organism is tc 
taken for what it is worth. It has its parallel in the fictitious analo° 

drawn between the body politic and other organisms by medieval politi 
thinkers of Europe. 

1 he importance of the root in the life-scheme of the plant is thus in 
cated : “ Just as the branches of a tree wither up when its roots* decay so a 
without the king, the commanders, &c„ grow powerless immediately or 
course of some time.” 

Sukra statesmen know of only one form of political organism-t 
monarchical. And therefore the loss nr n KcAnnd /-if* ; 



of the seventeenth century authors in general c 
of every weed and grass and bush and tree. * * 

2 gi eatest if not the only botanical genius of the i 
who first gave expression to the opinion, that, 1 
olographic point of view, the importance of the r 
timated. He set the example for a reform of dei 
dar; but, as usual with men of genius, he was a 
,s of the multitude.” 

Section 8, 

Preliminary Survey of Hindu Botany . 
i. Lines of inquiry . 

ient Indian Botany from the Nitisastra of Sukrac 
i information regarding the knowledge of the Hi 
lonomic, Utilitarian or Applied Botany, e.g., Sylvi- 
culture. 1 he authors of the Sukra cycle have mei 
is or vegetable arts and industries auxiliary to Ayi 
ie, but have not otherwise devoted much attem 
Economic Botany. We have noted likewise t] 
iotany as an abstract science, Sukrantti furnishe 
thrown out only vague hints here and there. 1 
bject of plants and plant-life touches the prov 
the utilitarian stand-point. 

most extended use of the term, all information abc 
of it ,s Botany.' According to this view, all tn 
ultui e, floriculture, forestry, pharmacy, in so far a 
their products, are botanical.” All earlier histo 
tve proceeded to their work on the theory “ that f< 
ny thing looking m the direction of the science of b 
: to those oldest pieces of literature in which nJam 


! 



literature as important landmarks in the history o 
plants, and give to some of his chapters such titles 
Charakensis ’ ‘flora Malwica,’ ‘flora Sukrensis,’ and 

Botany, as a science, however, must rigidly dema 
utilitarian or poetic treatment of plants, but occupy itsei 
lion 1 of plant as related to plant and with the whole 
viewed philosophically in its relation to the mineral on t 
animal on the other.” Such purely botanical studies i, 
regarding plants as plants rather than as things useful or 
beast, Ere ore- eminent! v mnrtprn jr t. „ . - * 


^nuc, uuwever, wasaone m the science of Botany proper 
until the 1 6th century of the Christian era, when the’ revival 
dispelled the darkness which had long hung over Europe. **■■* 
tions m these early speculations were encumbered with muc 
detail, including speculations as to the virtues of plants. Plants 
strikingly alike were placed together, but there was at first littl 
systematic classification. * * * The foundation of botanic gardens 
16th and 17th centuries did much in the way of advancing botany, 
at first appropriated to the cultivation of medicinal plants. This % 
the case at the Universities where medical schools existed * 
Brown (1773-1858) was the first British botanist to support and a 
natural system of classification. * * * The study of plant anatomy 
in the middle of the 17th century as a direct result of the con 
microscopes. * * * The subject was practically dormant for near 



and Anatomical branches of Botany,' considered as an abstract science, show 
the essentially modern character of this division of human learning. Botany 
as we have it to-day, is in reality only as old as the second decade of the last 
century. Irj comparing botanical ideas of the Hindus with those of the western 
peoples we cannot, therefore, too carefully remember the fact that these are 
embodied in Sanskrit treatises which are mostly several centuries older than 
even the crude beginnings of European scientific thought due to the Renaissance 
of the 1 6th century. 

Whatever be the value of Hindu botanical theories, they are well worth 
the attention of the historian of botanical science for a proper estimate of the 
mile-stones in the culture-history of mankind. The data of botany « science 
rom Hindu literature would thus supply some of the missing links in the 

concatenation of diverse facts and ideas that go to make up the complex web 

of human civilisation. 1 

Wo have noticed above that in Europe botany began and grew as the 
handmaid of, and in subordination to, the science of medicine. The storv 
is repeated in India also. The botanical literature of the Hindus is mainly 
pbarmacop.cal and essentially utilitarian or economic, at times poetical 
scaicely scientific. And jet it is possible to glean from the vast mass of litera- 
ture on industrial or applied botany and horticultural recipes the really scientific 

r ;f A rding(i) vegetative OT ^^a P hy,( 2 ) A ntho- 
logy, ( 3 ) Fruit and seed, (4) Anatomy, ( s ) Phytography, (6) Taxonomy M 

Nomenclature, (S) Ecology, and (9) Dendrology ' T* W 

Thus, according to Greene, “there are certain rudiments of a of 
tany in those ancient pieces of literature, the real substance of which those 
authors of botanical commentary on the Bible, on Homer, on Virgil, and the 
classics generally have completely overlooked. Let me repeat it that ii several 
pieces oi very old literature there are legible traces of a science of botany.’” 
or, consciously or unconsciously, scientific botany must be as old as human 

wHl’ f r eXtCnSiVe 35 thC l ' aces of The records of antiquity * 

as well as of the most untaught people of modern times afford abundant proof 

j the existence of organology of plants, systematic botany &c 

.. By , lab ° ri0US , r , esearches int0 ‘he botanical literature of antiquity Mr 
jreene has traced the evolution of Scientific Botany through the usages and 
lies of the rhizotomi or root-gatherers to the Historia Plantamm of Theo- 
ihrastus (B. C. 3 7o- 2 S6) whom he holds up as the “maker of the first landmal 

demit “ thedi ~ d promulgator of the 





>y o owing the self-same method in the investigation 
s of Indian literature, to bring out the contributions 
to the universal scientific botany of to-day. And 
1 about Theophrastus may have to be applied with 
and other founders of the schools of medicine in the 
ustie ages of Indian history (6th 

t improbable that historians o 
lei s mind better than is yet 
- this » that all that has been 
form— to morphology, anatomy 
n the last three centuries— 
ns, and to the increased number of 
1 t0 the appearing on the botanical h 
iy one mind in powers of ohse 
erior to I heophrastus of Eresus.” 

2 . The so-called (i Indian Botany ” of to-day 

indent Hindu sages what Mr. Greene has 
require (j) a knowledge of the fundamen 
' Botan ^» and ( 2 ) a thorough familiarity ^ 
ndmarks of Indian Literature. Unfortunate 
ition in modern India has been to absorb the 
Ik in mastering the technicalities of a foreig 
ved them of sound scholarship in oriental su 
ith genuine mastery in any modern Europet 
' f 1S c °n c eraed, it has until recently been « 


cue iuture, learning 
nown, may agree in 
added to the under- 
•> physiology, perhaps 
has been due to the 
students and 
orizon, within 
rvation, penetration, 


1 To those who would tak 
contributions of the Hindus i 
m Greene’s Landmark a is in 
the lines of inquiry that woulc 
pioneers of science. It is v 
the dignity of «• Father of B< 
Ms celebrated History of Bofca 
Tress, Oxford, regarded as a " 


>neal investigation into the 
Abstract Botany, the chaj 
iggesting not only the rr 
0 br| ng into forefront the 
at Theophrastus, whom 
was only casually r 
in 1875, which the translate 
even in 1890. 


y scientific 

heophmslns 
but also 
hitherto neglected" 
Greene elevates to 
noticed by Dr. Sachs In 
— or for Clarendon 



early 19th centuries. India was to them a laboratory that supplied novel and 
interesting data for the inductive generalisations of a science that had been 
developing in Europe from Theophrastus to Linnaeus. The Botanical inves- 
tigations of these Europeans in India were thus new contributions to the already 
growing fund of European Botany and flourished absolutely independent of 
what the ancient Hindu masters might have observed and recorded, preserved 
and developed till the days of the Maratha hegemony. 

, rhe terms “ Indian Botany” and “Indian Forestry” are thus reallv 
misnomers, for they do not indicate anything beyond the fact that the rich 
flora lying within the geographical limits of India have been identified named 
registered, tabulated and described, botanical!, or economically, according „ 
the terminology nomenclature and taxonomy of a science that was then 
passing through ,t, infantile stages. The sole interest of the pioneers of the 
so-called -Indian Botany ” was identification and botanical description ol the 
vegetable demzens of India in the interest of European science, industrv and 


>1. U, XXII. pp. 270 - 271 . 

misnomer is Indian Economics, a term 1 
16 description and cataloguing of the 
if tno country. 



74 Mr. U o. Clarke, in the Preface to the Reprint of Roxburgh 
rk on Indian Plants, describes the merits of Hooker's labours which 
directed mainly to a proper identification and cataloguing 

I- lora is of the highest value to Botanists, 

there is at Kew and how the names are arranged' 
finished, form the foundati ’ * ' 

be grounded. After the plants have been botan 
attached , so that we are 
name the same thing, we i 
investigation with advantage, 

sat is fa of B ° taniCal determinatl ° n of the P la ” ts “Hist come first “before 
right fo, y P T eSS - elSewhere can be made ; and Indian Botanists have 
n g ; ne ^ atlons ln coventrating and narrowing their work in the ma 
that Drs. Hooker and Thomson indicated.” 

Identification and Determination of Indian Plants were th.,c , 

objects of the founders of the so-called « Indian ^ 

investigators who were not content with mere cataloging a d ZZ2Z 

r.nr «. 

- —i". £%, Xt. . R t o X:, 0n ‘ ai " s ■" 

"“t calledT M^Kur/to F ?“* 

3^?-^ r eac ri f a -f 

account of all the species likely to prove of economic value.” ' 

M C « StUdy ° f ind, ' SenoUS drugs, Surgeon-Captain (now 
' BaSU ' 1 M ’ S- gave an account of the work of scholars in the 
li I ' Ca . d J partm f lt ° fthe economic as P ects Indian Plants from the estab 

century 1 lo, Ft ^ ^ ° f “ In *e beginning of ht 

cen ury John Fleming contributed a valuable paper on the medical n l>mu 
of tins country. For the first time the scattered information Tn the S ubie 
was collected and placed before the medical profession. • • * Dr Waring 
who edited the Indian Pharmacopoeia, 1 was one of the most painstaking and 
careful observers of the properties and uses of indigenous drugs His atten 
tion was drawn to the subject when serving «„n„ u,,.. * . . 


h s pioneer- 
were 

“ The Kew Indian 
it tells those in India what material 
'* there. And it will, when 
ion on which all future botanic work in India will 
lically determined and the names 
tolerably sure in general that we all mean by the same 
may commence economic and other branches of 
:. Drs. Hooker and Thomson have rie-htlv »««! 


Gazette, August, 1892. 

t,ie authority of the Secretary of State 
*e of the profession in India those indigene 
to possess value as medicinal agents, and 
for imported articles.” 



(2) to look upon India solely as a 
for the scholars in the western world ; 

(3) to ransack or exploit Indian 
industry, commerce and science. 

There has been no attempt 

(t) to take stock of the existing Hir 
whether as plants , or as drugs and useful 

{2) to maintain and continue tl 
scholars of India (whether scientific 0 
heritage bequeathed by them to poster 
witnessed the growth of Botanical 
insignificant juvenile condition (which 
among the Hindus) into one of immens 
which should have been a continuatio 
of the ancestors of the present race of J 
been managed to be forgotten and thr 
which it is today impossible and 

The so-called ‘Indian Botany ’ of the 
and collaborated at both by Indi 
insignificant niche in the daily, 
economic products built up by 1 
at e left in the position of mournin 
how great a part Indian plants have 
and spiritual wealth oflnd 
aspects ; and when we take 
should occupy in every sche 

branch of physical science, b 

subject of learning, we can 
wealth we have been sufferit 
irony of the situation is that v 

1 Important Indian names are Uc 
Mookerji, N. G. Mookerji, Upend 
Sakharam Arjnn, Idsboa, Ranade, K 


tt “ uusc on a Par with that obtaining 
56 magnitude, the genuine Indian Botany 
>n and further development of the work 
Indians, is not only where it was, but has 
own into the limbo of oblivion, from 
even regarded as unnecessary to rescue. 

t *" odern times, pioneered by Europeans 
£ n and western scholars, covers realty an 
-growing museum of the sciences, arts and 

So'erTtr W “ ter " <=«”>"•“• And Indians 
“ nil H 51 : “ Wh “ remember 

SuSei’nVlnTn"^ . ,h ' n * K ™ 1 

into consideration th i ■ m Ks manif °ld 

- - t:, 

» also as the most stimulating and rlfr^hZ 

estimate the loss both in inii .. J eSh,ng 



least expensive. To ad< 
most paying; for Indii 
professions can be built 

In the history of Hindu Botany, then 
of Botany strictly so called in Europe 
rise to no men who could undertake independent original 
scientific aspects of Plant-life, but has even produced none 
summarise, and adapt or modernise the teachings of their 
practitioners in 
second-hand fa mi 


1 to the tragedy, we forget that the study is also the 
i is the country where worldly careers and lucrative 
up on the products of the vegetable kingdom alone.” 1 

the whole 19th century — the period 
is a total blank. It has not only given 
investigations in the 
s' who could collect, 
forefathers. The 

the Ayurvedic system of medicine have but kept up a tolerable 
liarity with the names and uses of the indigenous medicinal 
plants, through the services of professional herbalists, the Musheras in Central 
and Upper India,* the low caste Maules, Bagdis, Pods, Chandals, Kaoros and 
Karanges in Bengal, and the Chandras, Bhils and Gamtas in Bombay. 

3. Summary of Researches in Hindu Botany , 3 
Under these circumstances, it is not strange that people should entertain 
doubt regarding the achievements of Hindus in botanical science and the 
existence of such a thing as the Science of Botany in ancient Hindu litera- 
ture. I he field is altogether untrodden, and awaits the thankless labour of 
pauent investigators, who must be adequately equipped with the double engine 
of a thorough mastery of modern Botany and a general grasp of the several 
branches of Hindu literature. And the problem is to carefully glean from 
the extraneous literary, medical and economic associations, in which the plants 
have been mentioned by Hindu authors, the abstract ideas and purely scientific 
concepts, if any, regarding their life-history, morphology, physiology, habit &c. 

In the following pages quotations from the works on subjects more or 
less allied to these topics are being appended, to give an idea of the up-to-date 
research undertaken. 



7 ’ , n,cn - he thlnks > are enou gh for the purposes of 
though at the same time he adds that “the number of gn 
to any extent.” Similarly, Susruta has arranged 760 
ing to some common properties. Other writers have ad< 
forms an interesting literature of the materia medica 
also described the proper seasons for gathering the herb 
growth, when they possess their distinctive properties tl 
they should be collected, and the manner of treatin° 
active principles, and preserving them. Some of the °° 
Indian writers are given below 

J- Anga marda prasamana (anti-spasmodic) as 
speciosus) ’ 

2 . Anuloma (Cathartic), as Haritaki (Terminalia ch 

Agnivesa enumerates no less than S oo classes 
arranged according to their real or supposed virtues in 
few classes have been selected from this and other source 

r a • Th ^ Ch ’ ef notable fea£ure in connexion with the 
Indian plants is that in several cases their names an 
their character or of their property. A few instances of 
of the prominent specific character of the herb, may be givi 

(«) Brachyramphus sonchifolius is called Akhu-karr 
leaves of the plant resemble the ears of a mouse 

( b ) Acorns calamus is called Ugra-gandha (stron 

Jt gives oif a very pungent odour. V 

(c) Cliloria ternatea is called Go-karni (cow-eared) 

resemblance of the seeds to the ears of a cow. ’ 

a,ba is ca,,ed “““w* 

lierb a few ” amK ’ deacHptive of the i„h 

(a) Amygdalus communis is called Vata-vairi (wind < 
disorders of the wind. ™ na € 

t . {b) EmMia ribes is c alied Krimighna (worm-kiHer) 
tie properties. 1 

(r) Ophelia chiretta is named JvarSntaka (fever- end i 
posed to check fever, 1 c enai 


r d (Costus 


supposed 


A list of 75 names has been 
A list of 10 names has been 
A list of 10 names has been 


given by the Tliakor Sahib, 
given. Bee pp. UO-U 
given. 8eepp.lU.iis. 


WWW 



a . | , , , a,w - .parent ana caretul invest gation, abpcars 

to have added new dru&s 1 to t he #»vic *;«* i;** c r , 6 > appears 

callv assert ' to the existing list. Some of the writers emphati- 

y sen that all curative agents mentioned in their treatises have been 
thoroughly tested and recommended after a long practical experience Su, 
ruta strongly recommends that physicians should be able to identify the varf 
ous remedial agents they have to deal with. They should personally go to 
the jungles, and with the help of shepherds, graziers, ascetics, trav^rs and 
others famihar with the forest, gather the herbs when they are in flow * 
taking care to avoid those injured by insects, or growing in situations con' 

" f -W« “•«. « where bodies have been bun,, Tr Zed t 
from ground in wiiicb there is much salt. Narahari Pandit (author ot mJ 

•>' "'«■>«' Mnt “ry> describes the properties of diSe " t IdsTf 
sod, the nature of sods suitable for the cultivation of various „,ed!c“ai pta„! 
varieties of ttees, cereals, oils, vegetables, roots, leaves, flowers and fruit S P 

(i>) Dr. Sen. 

It would appear that the Thakur Sahib did not approach the subject from 
oui standpoint, w*., the study of the strictly scientific ideas of the Hindus regard 
mg plants and plant life. However, no subsequent scholar has interested himself 
n the subject to any special extent, and this is all that constitutes the founda 
tion of modern researches in ancient Hindu botanical studies. 

GananL^ 0n the s£ud > r of medical science in ancient India 3 Dr 

Gapanath Sen gives the following paragraph on the subject •“ In Botan 
unfortunately, very scanty records have been left in the writing e botany, 
Bhaua and S 4 „„ e adh„a-,„ important s e=tta Vwi.Tch Z , 

.be humble writer of this paper had the honour of editing 

some yeais ago. I be informations contained in these hnot« „ ' 

Plants have been called sthavarafiva, or fixed animals, and 
pain have been attributed to them. (Compare in this connection 
discoveries of Plant Response by the illustrious Dr. J C Bose of C I T'f 
Agam, plants have been called «*./ and «*«««/, although U,e S f 
the sexual phase are missing. Much advance in the pracZal j °r 

Botany appears to have been made. A regal,,- symptom,^ of 

escn ed undei the name, Briksdyurveda , and the treatment of 
diseases of plants has been stated. Then again an ; nf of _«rta,n 

hading out subterranean veins of mater f as the geologist call^hem ^ C,Cn ^ e ° f 
briefly described by eertaiu signs, which, save tradi. 2 , l !Z' ,S 


successive 
of recent; 
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(c) Prof . Chatterji. 

In the Economic Botany oj India 1 by Prof. Bhim Chandra Ch 
the National Council of Education, Bengal, there are a few more det 
the achievements of Hindus in the field of botanical science, with re 
to their relative, historical and comparative values by reference to the 
of the science in Europe. His general remarks on Indian Botany i 
below: "This characteristic of Indian culture' that it 
practical, meant for and adapted to, the thousand and 
life, has made it always ver 

Every SSstra or PurSna or Samhita has thus become 
and, as in the physical, so in the human sciences, 
differentiation of knowledge into various branches 
aspects of human life. We have no Indian ps' 

Indian politics, just as we have no Indian phys 
Indian botany, and so forth, as independent and d 
differentiated from the treatises on universal know 

“* * * European Botany has had a far c 
only were the main branches of learning divider 
sive study ; but each of the various departments 
to enlist on its behalf the whole time and ene 
devoted men of science. Add to this the in tell 
became multiplied by being divided anddifterei 
national interests and promotion of national glory 
national churches, national states, national liter; 
and we may form an idea of the enormous labour th 
ingly upon what is to-day a vast Botanical science ' 
tjp into independent sciences, distinct from one an’o 

“But Indian Botany has claims to our recc 
as well, as having suggested, recognised or disc 
vegetable life which are accepted by modern phytot 

In Internal Morphology we have such descri 
‘ cordt M’ a (Guduchi) which is characterised as Che 
■ &c, -terms referring to the annular rings so prom; 
transverse section of the creeper. ' c 


was essentially 
one duties of actual 
T comprehensive, all-embracing, and all-inclusive. 

-- a u Encyclopaedia ; * * * 
we search in vain for the 
corresponding to the various 
chology, no Indian ethics, no 
ics, no Indian chemistry, no 
stinct branches of learning, 
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Adventitious roots &c., may be referred to as evidences of the study of ex- 
know ofDlam P h >’ sio, °gy * must be credited to the Hindus that they 

of the Mahahh ° rgan:isms * Prof ' Chatter j' quotes from the Santiparva 1 

t the Mahibharata to prove their acquaintance with the san eii-n,!nt; / 

... hybridisation. To ex,, toss this s.xuaiity « ome Zt J nlZ 

r :r ^t:r, <N r ™ °.r uH " eani,,s 

Z^oT',"Tr a! n bl " <i ° fa ‘ 5 ' Pe -^'l.adt‘,b r a™ a I 

n.»;phbr.s o.n,a. and e xnd„io„. of ^ were probably ^ 

1 torpiR ^TTOisRj%3i% ?? t ~~ — - — - — j 

^FIW W rS52fj tfi# qcq%e? ^ j ' *" 

mR TOSTfSrra %l?f 12 
sn’^^sjPf-R'qft: *m fisjfeaja * 

Vim'll! gOT tjf^qry. H 

*# m j 

5% TOffi „ 

wm Rmt<R 8 

^F?r: gRqm: riwrn^Rrj xj^qr: si 

sqr^krs^rR ^3§qrg i 
'^TR-5|f?!R)qf^ Tm 5% II 

w mmfm: m% fem vm&: u 
g<3g:^rtes fStansr ^ i 

** *, fytf „ ^jBjppA „ ?mTO ( 

• .Saj, -circulation was discovered by Harvey in the 17th century 

gmmggpii , ‘ 

?t%vi5|j graufatr: ,. 

ui shmw: spsfra *t^i ^iqra ^fRnkiru^,.. , 

„ Kumarasambhavam 

^tra^m g ^rr gswmqjf?* ^ , 

immmfom * , ipfe „ Dbanwantari-nighantu 

^ira^, wronraKom eqffimnr « «g$ § iq fw , nCU ‘ 

^ <1 Stemmy -q ^ tream t^mrwmqr iiRajanighaniu. 

1 W|^Pcfl mSm | 

2 g ^«ttf5w ’urnri'?i g^iisaT Rajanighantu. 



m ^ * snrro: i 

^ ^3^ war mvfcn ){ 

^3 ^T %gf?ajgq5|Rj^ i 

VKrm ^iR^Tswim II Br 
In the Brihat Vism Purina an attempt has been made 
S!VC StagCS ° f dev e!opment of man to even Brahmayoni t 
existence The Phylogenetic and Ontogenetic development 
well as the comparative duration of the stages. The su 
stages would indeed be visible only after thousands of 
scientific observation of a race of Darwi ire 


knowledge of Hehotropic movement is indicated by such terms as Adityakrdnta 
fT* V etc that of Nyctitropic movement by such terms as Anjal^riM 
(o e palm), Namaskan (plant which bows down), Sparsalajjd (which feels 
bashfulness at touch), referring to Mimosa pudica. Rejuvenation, separation and 
multiplication of the individuals which are so essential requires of reproduc- 
tion seem also to have been well understood. F 

Prof. Chatterji traces in the Rig Veda (VIII— 47-n and IT T ■ 1 

ledge of Ph ° tos >' nlhes “ «- .1.= action of U s l one, 11 “ o^y 'o, 

The foes that the sun is the source of energy in the fuel, Tat it is “i.e 

77777’ at laVmg iess ^active rays whence the energy is trans 
formed and xept m the potential form in the fuel, and that this potenfial energy 
is manifested as fire or heat, are also known. 

Hie two points, (i) the assimilation of potential enerow from the. c „ , 

(a) . th , e T Cial SuiUbi,i ^ of red, orange and yellow rays (of the more effect 
assimilation of plants, for the storage of' energy in the potent f ^ 
definitely suggested in the following Potential form, are 

tr%sr ssmntt 3=1: 1 Rig. v iii. 43 - 9 . 

^ ^ ^ fe^wtTfri^ 1 

wgft* mff «ni 3m: 11 Rig. 2 .,., 4 . 

dlrnm Strmfu wm: ! Mallinfitha. 
fs%t Sk faism: . Raghuvamsam. 

u* «iJ'*J’’ St ° f t theS , e 15 !' early Stated in the above b y terms tfasnuS «m:” 

^ h T ™ "1 m thC Wb0le ° f the last texts - which further show that the sVn 

. . “ ° f £nergy ' n thC fUd 3nd that “ “ the setting sun i.e having 

0 0-enthl C f ! 7 S WhenCe lhe * ener &y i. t, ansformed and ke P ; in 2 

potential form, winch is manifested as lire or heat. P 

Ti.e Theory of Evolution has been described in the following. 

**J'L *•" ^ ** ^ 

(2) Wrat T3‘SEft^f «rerar 

b ^ 35* ^ tfwn u 
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I wo things should be further noticed in the text of Brihat Visnu Purdm 
’ * 1,a * aquatic life precedes the monkey life, and that the monkey is the 
altlfn,, i°h ° man * f ga ‘ n ’ thC desce,,tof man from some aquatic animal, 

T 6 ’ ^ graSPSd With eqUal aCUteness - These ideas are 
attt muted to Darwin; and our countrymen are scarcely aware of the fact that 

the truths did not fail to strike the savants of ancient India, 

''stages 1 -- 33 S ' Ven thC ° rder fr ° m the hi 8 hest t0 successive lower 

tot ii 

fmm »lrTr»lrT HR tpf | ■' 

H5[T XJX « 

the animal r^T ''T 3 '”’? should co,ltain such « ^li account of the evolution of 

the animal kingdom from the vegetable world, which could be seen only by a 

, a ,a!ckd . : n — ■■ •»<= o.i. c=...urv, Ms „; 

a ,„w If '“f ""’1 * "° W<! V “'" ty ’ "’ d '‘’°"' d i,,to °“ r 

spn ,t of research with a view to finding out the truths in our Sutras. 

to th, 7 he l dCa , °, f SradUa ' eV ° !uti0n ° f !li * her or & a nisms from lower, was familiar 
o he Greek philosophers, but a scientific basis was given to this hypothesis 

“ thC !3St Ce,ltU1 ^ ” (Strasburger). Says Prof. Chatterji : - Is it BOt ou'r duty to 

?— 10 th J WOrld that the Hi ''du sages conceived the idea long before 

precede those jJ/otZ 

«ne such commentators Me unno.ieed in the dark ca.es of ,h e HimU “ J 
‘Some mute inglorious Milton here my rest ! " Himalayas ?- 

, , D . ln a1 , 1 theabove - h °wever, I would only remark that these truths of Hot™; 
fou , iyS1 ° ° gy Were known t0 the Hindus simply as facts, but no trace has beeii 

found as yet regarding their knowledge of the “science ”nf i •, 

as to how these take place in nature ; in short, they have observed the* facte wlihl 
out cai ing to explain ’ them or assign reasons And liorp no . • • 

other things, we have to continue, by our specialised efforts, t,^ workT^ 
ancestors, and develop them along the proper lines ius’t as the r ^ 

scholar, of the „th, ,8, hand . 9 th centuries have, by S Z bbonr, '‘’’’“a 

upon and added to, the heritage bequeathed by their ancestors of thecUssica^. 

rahsation of modern times is to be found. One peculiarity has^ 311 gene ' 

through a sufficiently large number of plants and we ,' JOt . bee ” traced 
instances of two or three plants classified under one group Thus' 1 UTp'^ 
longifotia) and (/W deodara) are placed in * ’ ( * 

described just after the other in *•'- - * 

found in abundance in all the authors. fUmr oi • instances are 

have also been placed in the same group, but hme, d it : . ^rardtne) could 
{Juglans regia), etc, ' ’ named along with 
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The basis of classification is the j 
sweet-scented things, such as Sandal wood, 
vegetables. In these, however, further 
find some more systematic 
(Eenmcasa cerifera) etc,, are 
one property it is grouped to brin 
characteristic, the whole being adjusted to the 
{Acacia catechu), 
siana) and (A. pennata) are i 
nighantu in which is based on the 

many of the plants in Cucurbitacem have bee 
for similarity of the fruit, 

{MeHa azadirachta), (Me Ha azaa 

of the Meliancece order, have been placed 
buterness of the principle in flowers, 
bulbs are sometimes placed together. S 
has been taken, and plants divided 

The above will substantiate the 
group, the members of the same 
often possessing many properties 
fhe identifying j* ~ ' 

large number of facts, such as ( 

Botany, ( 2 ) description of the plant by 
fruit, branch, juice, colour, 
things. These things are so given that 
one are not found in any other; but 
synonyms are highly preplexing indeed 
One instance will be sufficient her 
vanm cucullata) and 3^ ( Ipomma r 
Ipomcea reni/ormis ; 

^ I, 

^ ^ , 
Y; ? f TO TOjr „ 

e„/ ■ i, tar » 

ba/vania cucullata : 

■ : : ^ «■** ^ 

^ ■ror ^ , 

*■*■*&»« II 

fhe comparison will show the synonyms , n H « 
e seen to be a mere repetition n r n,.., / ’ andthe 


property of the plants; e.g., in 

-J, are mentioned, and in sn^na 
subdivisions are made, and here w 
arrangement, as all *nfe, (Cucurbita p a p 0 ) mm 
grouped together. When one thing has more ffia, 
out, as in Cucurbitacem, the most prominem 
- --convenience of a practical man. 
(Acacia sundria ), (A. fame 

all put together in Dhanvantari and in R aja . 

' "" common possession of thorns. Again. 

„ ^ ’ place ^ t0 &cther most possibly 

* "> Sa*a/r* sa and 

d^racl^ta), ««4 ( Ahanthus excelsa R 0X M, 
1 together for the similarity of the 
fruits and leaves. Plants producing 

o, m short, any quality 0 r peculiarity 
into various artificial groups. J 

view that, under each varga or principal 
fa™,Iy have been placed together, a, ” P ‘o 
in common. so 

principle accepted by the Indian Botanist, depend, upon a 
(■) local, ty, which touche, upon Geographic, 
comparison of it, l M , e , flowers „ 
smell and property etc vuUU . ® ' 00ts » 

. F - y elc *> wuh some other known 

m most cases all the connotations of 
vety unfortunately, in many cases, the 

a to show the difficulty. « (S>/ . 
emformis) are thus described : 


nwantari. 


Raja-nighantu, 
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both. The properties, however, in one are different from those in the other ; 
fortunately, these are observed in local usages. Hence, the one can be dis- 
tinguished from the other simply by taking advantage of the properties and 
nothing else. 

Such synonyms recur in many places, and we find the following rule for 
identification : 

fw 

yet i 

ii Rajanighantu, 

in many cases, however, the descriptions are quite characteristic as in 
W*. Orchis latifolia, which is thus described. 

rajrer » Rajanighantu. 

In this, instead of speaking of any of its peculiarities, the specialist just 
compares it with the folded palm of the hand which will at once identify it and 
differentiate it from the rest of the vegetable world. 

From terms used m the slokas as synonyms, we get the entire clue to the 

identification of the plant. A negligence in thoroughly examining these terms 
has led to disastrous mistakes which have spoilt half the merit of our well- 
tried system of medicine. 

The classifications adopted in Charaka in describing and in 

Susruta m sriw s^wn: are based purely upon the properties of plants : conse- 
quently these involve the repetition of one plant in different places Of the same 
plant possessing several properties, for instance, (filycyrrhiza glabra or 
Liquoiue loot), mention has been made in connection with 

1. TOararfii (medicines which prolong life) 

2. (medicines which promote the union of fractured or divided 
parts.) 

3. WiPi (medicines which improve the complexion) 

4. (medicines which improve the voice) 

5. (medicines which cure pruritus) 

6. (medicines which relieve vomiting) ' ‘ 

7. smwaiTOiH (medicines which alter the colour of the feces) 

8 * (medicines wich alter the colour of urine) 

In each of these groupings there are ten plants mentioned. So there is 
a cross division in many cases. 

In Susruta also we find similar classification, according to properties of 
matter. Other treatises on Medicine also group them according to certain 
peculiarities, and each grouping is fantastically named after a certain 
distinguished member of the group. For example, we find in Dhanwantari 



Nighantu-v spnwrfM:, ft 

'c^^iRtc; in Madanapdla Nighantu 
«ai%in:, aww: sew, w*m:|> in Bhdv 

It would thus appear that the Ind 
accurately correspond to the classification ii 
founded under the unfluence of the Dogm; 
the period from 1750 to 1850, and under that 
the latter half of the 19th century. It diffi 


w:, 2|wr%p};, 


=smcauon does not 
s which has been 
■ of Species during 
lie Cryptogams in 
e artificial classifi- 

itoui lsneo tn tne t6th century, or of Cisalpino, the ItTliZ Botanist of' Wh ° 

century, who attempted to divide nlant <5 i nf „ „ , , ‘ lst °f the same 

w,„, e „„ t , *. J- ‘^r 

Linnaeus, but of Justus, who based it on properties A J f , . f 

purposes, whatever may be said against its scientific'value, a sTste PraCUCa ' 

pi operties was more useful than the systems of the early 

which, according to Sachs, were too vague and insufficien t , 

(d) Other Scholars 

t a recent pubhcation'Or.SumantB. Mehta, lately 

to H. H. the Maharaja Gaekwad of Baroda says 
kingdom into Vriksa, Guima, Vanaspati, and 
the science exists in the writings of Raghava f 
tion of which, called Upavanavimda, has been transl 
of Calcutta. The divisions mentioned above have been 
subdivisions, but a systematic Botany like the 
modern times did not exist in India, Occasi 
and the description of their foliage exists, but th 
ancient physicians have indeed written several book 
and they have laid great stress on the individu, 
would make the work of identification easy.” 

la a very short paper* on the names of Vedic phnu , Mr Bija 
Majumda,- ha, drawn ,hc at tent i„„ „f Be„ s ati readars 
Hindu Botany, but has touched only the fringe of it. SCienti nc 

Appendix A, 

( e ) Or, Seal, 

Dr. Brajendranath Seal has kindly furnished me hi, „ ott , 011 
concepts of the Hindus regarding nlant ni,„c: i j t£S 

studies are based mainly on non-medical literaturc^nd TareT^^ 1 *' 
older authorities. His researches therefore exculde the sources XTa, 
rally uti l ise d by students of Hindu botany and medicine. The p a p e rl, i 

■ Tire System of — 

' T be Bengali monthly, Uhdmti, for Kfirtie 1013 P ’ ’ 


personal physician 
Susruta divides the vegetable 
-idha. More information of 
tta and Skrangadhara, a sec- 
lated by Dr. Ganankth Sen 
—i worked out into minute 
one developed in Europe in 
ona! mention of the habitat of plants, 
ere is no system about it The 
ks 011 the Materia Medica, 

I characteristics of druses, wl.irh 
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reached me after the printing of this work had considerably advanced. Hence 
they are placed m the Appendix along with other papers from the same pen. 

, . 4*-': Concluding Remarks, '■ 

I he foregoing account is a summary of all that has been done in 
investigating the contributions of the ancient Hindus to the universal science of 
otany. I he account is very meagre, indeed, and indicates that up till now no 
serious effort has really been made to estimate the botanical value of the 
Hindu writings on medicine, agriculture, grammar, astronomy, &c. It is high 

time that the work should be taken up in right earnest as a piece of historical 
research. 

Identification and determination of Indian plants have been rendered toler- 
ably easy. “ The principal factors which have Contributed to increase our know- 
ledge of indigenous drugs during this century have been the labours of men like 
O’Slianghnessy, Waring, and Kanny Lall Dey, the holding of Exhibitions, the 
works of botanists, and forest-officers ; and lastly the various scientific socie- 
ties, notably the Bengal Asiatic Society, the Calcutta Medico-Physical Society 
and the Agri-Horticultural Society.”' The work before Indian Botanists 
to-day is to equip themselves with a knowledge of Sanskrit and Vernacular 
literatures and ransack the whole field of Indian literature in order (i) to 
find out the species of plants named or described therein and (ii) discover in the 
light of modern knowledge the scientific truths or half-truths they were intend 
ed to impart. 

There is no reason for despair. The new Teaching Universities with 
Research Departments that are being promoted throughout the length and 
breadth of India at important centres, the Oriental Research Institute pro 
jected by the Government of India, the College of Science financed by the 
philanthropic donors of Bengal, Sir Tarak Nath Palit and Dr. Rashbehffri 
Ghosh, the private Academies of Research, and literary as well as educational 
Councils that have been ushered into being during the last two decades or 
so, under the impulse of popular upheaval here and there and everywhere 
m India-all these are expected to be seminaries of independent thought 
and nurseries of original scholars who would devote themselves to studying 
the pressing problems of the day together with the antiquities of the country 
So that in the near future the national culture and civilisation of India may 

assert their rightful place in the consciousness of mankind and the history of 
human progress, y 


Study o/ Indigenous Drugs in the hidiivi Medical Gazette, August 1882 ~ 





l he Secular Sciences of ike Hindus . 

In trying to estimate the knowledge of the Sukra Vmhnre .4 . 

physical and objective world, we have incidennllv no eM d ** ' nf! “>• 
Chapters sever,, important fictsin the P '' eCedi " e 

and arts b0t,, ” a ' ,de ““ S ' i " d “‘ ri “. 

writers ol general Sociological .realises like S,Ta„,,i ? “ ‘ d ” U '“ Se b » 

or Hindu :;ii^ p triri“r “ udiEs - * ° f **«« 
apecWised-br.„ehesof.'cien,ificli.er.°u r rr mn,e " ta ‘ 0rS ’' aUtl,0rs ° f 

a 

Stood tip not simply for the conservation of the statical prX.s if 'a bv 

hat represented inand through then, the dynamical process” of the 'V®'’ 

human knowledge. They thus keot mmL r\ r ? ses of the march of 

from province to province according to the process of scfemt ^ eP ° Ch “ d 00 
culture in Hindustan, and hence more or less resem^ir'^ 

administration and uniformity of language arid literatu 1 “ d,Wr8Ity ° f 

centres of culture and learning, called the Qniversides wM c h° 

^enc ein the German '-apeaKng world, duHn^ ^t^^ 

sopyists or imitators, but enWehed tho^exts eoLme^tTl " LiteMt " 1 ' e who " Cfe lll >< sorvflv 
riginal investigations as well as the culture of aces 1 "T by tlle addition of their own 


ave a tdose parallel 
L % hut is continually 



. centu *T* The Indian sciences should not, t 
finished creations of certain golden eras in Indian i 
products of one or other of the various races that lit 
results (i) of a continuous evolution incorporating ti 
ages, and (ii) of the conscious or unconscious col 
systematises, compilers and commentators belongir 
west and middle of India. 

IV. A rigid and unbiassed comparison of the i 
in physical sciences, whether as academic and abst 
as aids to practical and utilitarian aspects of life wi 
western thinkers to the same would show that in 
the Revolutionary period (. 7 8 9 -iS. 5 ) or more str 
that the epoch of the Industrial Revolution and the 
which characterise the modern age really begins. , 
up to about the beginning of the 19th century 
European thinkers were almost oil a nar THa 


Section 2 0 

The Alleged Decline 0/ Hindu Intellect. 

' the question requires a little elaborate 
■atest scientists of our country seems to h; 
’plied the cue for a lament over the “dec 
Hindus, and over “ this land of intellei 



“The arts being thus relegated to the low castes and the professions 
made hereditary, a certain degree of fineness, delicacy and deftness in manipula- 
tion was no doubt secured, but this was done at a terrible cost. The intellectual 
portion of the community being thus withdrawn from active participation 
m the art, the how and why of phenomena- the co-ordination of cause and 
effect— were lost sight of. 7 he spirit of inquiry gradually died out among a 
nation naturally prone to speculation and metaphysical subtleties, 1 * * * * * * and India for 
once bade adieu to experimental and inductive sciences. Among a people ridden 
jy caste and hide-bound by the authorities and injunctions of the Vedas, the 
Puranas and Smritis, and having their intellect thus cramped and paralysed 
no Boyle could arise. Her soil was rendered morally unfit for the birth of 
a Boyle, a Descartes or Newton, and her very name was all but expunged from 
the map of the Scientific World.” ■ 8 

Far be it from our object to detract from the absolute contributions of 
these western thinkers to the World of Science. It must not be forgotten 
however, that the greatest duty the Hindu thinkers were called upon to perform 
during the period of the so-called torpor and decline of Hindu intellect was 
the preservation of national existence and the conservation (with necessary 
adaptation or modification) of the culture of their race against the inroads 
of aggressive Islam. The greatest achievement of the Hindus and the most 
marvellous feat of their genius consisted in this that, while other races had 
to succumb to the steam-roller of ‘the Koran, the sword or the tribute' and 
extinguish all vestiges of their national traditions and institutions, the Hindus 
alone not only succeeded in withstanding this levelling influence and main- 
tain, ng their individuality and original race-consciousness, but also in assimi- 
lating and utilising the new world-forces in the interest of their own expansion 
development and progress. ’ 

But for this assimilative capacity, this extraordinary power of displaying 

and distributing their energies in a latent form in the work of social recons- 
truction and synthetic re-adjustments, the whole civilisation of the Hindus 
would have been swept off the face of the earth and have been driven under- 
ground. And instead of a living, moving, growing, and expanding people of 
to-day the Hindus would perchance have to be excavated and unearthed anew 

ike the fossils of Egyptian, Babylonian and Hellenic culture by future arcbreolo- 


i The italics are ours. It is difficult to appreciate the logic of these remarks If „„ t( 

the middle of tho 17th century, f e„ for a period of over 2,000 years, as Dr. Ray proves by 

J" researches, he so-called caste restrictions and religious prejudices did not stand h 

the way of scientilks work on the part of Hindi, scholars and could not prevent (hern 

from tang at the vanguard of nation*, why should these he held responsible for The 

alleged torpor and (.emoralmtion during the 17, h and 18th centuries * More facts 

require to bo unearthed before anything can bo proved one wav or the other • and a more 

' BCWBt,fle ” ,tor,,retatt0B of >•<*» go to make history is also necessary. 


Dr. P. C. Ray concludes his celebrated History of Hindu Chemistry 
thus : J 



hieroglyphics o( ,hr0 “ ^ ' , """ “““ te di '”'f «" i l*™0 ••>< 

iij. cn ,r,? a[ k ' l, ', Lri . !1C " f irirhstilut'oii ” applied by modern economists to the 
S^W n ” “ “ d le " de,,d ' S >'™'hn activity in ,h 

vartas cl 'a“d° ill “ar S ' S '““’ “f » f resource," along 

the smallest expenditure ® Waj as t0 denve from each the greatest ‘ return ’ with 
rate a cnrr ,i, 1 S noth,ng but a zoological equivalent of, or at any 

energy f* 0 * 1 "' »*** °< ,b ‘ •»% of vita" 

»« ' struggle forcxisloncc'and’lhe'.inlta'oS'r’ “t in,pUlse o f 

before the Hindus durino- hi™ • t r self-preservation. The problem 

a >Ki essentially one of social self-presefvm * Y ?“* was Pre-eminently 
re-ssynthefisino of old nnd " 10111 s oc <_ta ^ in g anc ^ assimilation, 

socilrelil ,1 \,Z “! V C “ d,,i ™- T »« wnn between one 

Jidnot i wfr ,l ' “ S *«*. fo'' ».e M«,l„,.„. 

. matter of course Tb , bei 0 '“‘T'"' 8 “ f «■<■»■*. ostensibly 

£^xiri ,ie 

already too ad 1 1 ZTLT"'™ ^ d ' V " OP ' :d “ P l “' »» 

■heir armonries\nd ^ 

encyclopaedia of the Sanr^mV r 1 a ^ ’ ° l ^ OI w lat ^ le wil °le 
conid exhibitj, '“r"i»g 

socio-religious ideals ancMnstitnf d tlC lnterpreta£ioD of the ^ 

foundations of <Jl£ ^ ^ 

the circumstances of their age. J s ted by the chan § es in 

by the advent oT'lslam wouhTV 1 C011 , diti ° ns of Hfe Produced in India 

totally slain during tins period buTtha^t riT Hlndu national mind was 
needs of the time f no Z ' ^ " s '> f '» »« "’ore pressing 


Dioiogically interpreted, yields 
ress, vis., that the culture of a 
According to this doctrine of the 
orollary to the great Biologico- 
d be easiJ y admitted that the 
hitney and Herbert Spencer has 



uui prooaoiy aone tor humanity an tota\oi work in any way nobler or greater 
than what has been achieved in Hindusthan by the band of master-minds front 
Kavira, Chaitanya, IukSrama, Nanaka, and other givers of social laws and 
morals to the days of Ramaprasada, Ramamohana, Vidyasagara and Ramakrisna 
Paramahamsa. “ 

There is another side of the self-humiliation contained in the assertion of 
Dr. Ray. He does not seem to have looked upon the achievements of modern 
Europe with a historic and critical eye, and hence the statement is necessarily 
partial, one-sided and erroneous. 

Even supposing that, about say the middle of the 17th century— the ae-e nf 
Newton — Europe began its career of 
marvelleous achievements in physics 
cannot too often remember 

(1) that all these achievements 
greater brilliancy than what the Hind 
to the end of the 1 Sth or beginning 
to the ‘necessaries, comforts, and decencies ’ of life 

(2) that it is i ' 
second decade of the 19th 
and eclipsing the people of India in the 
as practical arts ; 

(3) so that, strictly speaking, the modern 
has actually contributed to the culture of uni v, 
a century old. 

That those sciences and industries, which 
between the past and the present, for not liai 
which the Hindus are fallaciously and unnecessi 
un-secular, other-worldy, are only the achievems 
any laborious historical investigation to be sul 
(revised and partly re-written with additions) , 

Routledge. the author S 3 * ** Fln=» art mm r* 


were not altogether of a higher order or 
us had achieved and maintained even up 
ig of the 19th century, so far as ministration 
is concerned ; 

only since the epoch of “ Industrial Revolution,” i.e., the 
- “ century, that the west has really been distancing 
mai vels of theoretical science as well 


taking 

view, 



y ’ modern Europe is in advance of mediaeval Europe, or what is the 
same thing, by which India is behind the western world. A rational interpreta- 
. ion of history would thus be a powerful corrective of the cheap and superficial 
,n ifT? a , tIOn ° f India ’ s Past which is inclined to explain one and all of the so- 

cal ed failures of the Hindus by two catch-words describing their national life 
and character, vtz. f caste and religiosity, 

, Or. Ray’s History of Hindu Chemistry is itself one such corrective. Ram 
Kaz s fragmentary Essay on the Architecture of the Hindus, published in the 
car let years of the 19th century is perhaps the first work on the subject of 

^ rrr?:° fa SeCUlar Character - The works of R*jendraial and 
Udaychand also belong to the same category. Another eye-opener, in our own 

product S of ''n* c°°,T J1 ’ S Histor >' °f Indian Shipping. And that monumental 
ptoduct of Dr Seals massive intellect, the Mechanical, Chemical, and Physical 
Theories of the Hindus, is also most emphatically calculated to give the lie to the 
alleged inferiority of the Hindu race in secular- and scientific achievements! 

Section 3, 

The Zoological Lore of the Hindus. 

Historv Td ma s rkS in Smi0n ‘ indiC£Ue ’ in the first P lace > the Position of Natural 
H.sto.y and Science in such sociological treatises as Niti S&stras, and in the 

econd place, at once the achievements and limitations of the Hindus in investi- 
gations regarding the facts and phenomena of the physical world Ihe 
-oological Data in the Suhraniti also point to the same 


rTTvSL!! \ t !*' f yaSW f a1 ’ "! 1 ' eVi0WlUg Dl> - ^otrs'peripluTIithe Erythmeau 
1 tnc Moth ni Jttewew, has entered another protest thus % J 

Mr. 80 I 10 IT lias quoted at p. 187 the oft-quoted lines of Matthew Arnold H,,t 

egions thunder past and she plunged in thought again. The lines have really con- 

, tiX" iU JTt S f Sippi 0f lalSeh00d -’ Thp y not to and room In any 
f . lf Jlls , t ?^ v al evc 'D' «cp gives a lie to (he allegation The verv id 
b cct invasion, on winch Mr. Schoff has quoted the lines, instead of being icTlttl 

2 2 p “ ? as Uie 0611 L ' wtm 'y A - >vhen the defeat of Seleucus was repeated 
b< <if 1 atall I>utra, r l ho poet wanted the history of Chaudra^unfi the mw 

r' G “ p ‘“ **« 

' ”‘," e “ rii,r ibo **» * 

. ' b'-ee e,.„l,l „„t .... even atter ru , K . aU . d J , \ 

'eat rr ! ‘T ,a “ Hhli reU ‘ emberCd by ‘’midreds of millions of Hindus who hear 
'h. historical romance of the Vilu-amadkya, the Destroyer of the Sahas.” 



parallel with the course it has had in Europe during 
and the “ age of collectors and travellers.” Indian 
studied in the light of modern theories, would fun: 
among the following landmarks in the history of Zooi 
records of European research : 

“Anatomy and the study of animal mechanism 
animal chemistry, all of which form part of a true 
from the usual definition of the word; * and, whilst 
deprived of the means of anatomical and physiological s 
of medicine for a knowledge of the structure of the hum, 
existence a separate and special study of human an 

“From these special studies of human 
anatomy of animals has proceeded. * * * Thu 
into existence as a branch of 
in the latter 

knowledge of animals which expressly 
internal structure, 


h animal physics and 
Zoology, were excluded 
t the Zoologist was thus 
;tudy, * * * the demands 
an animal brought into 
atomy and physiology. 

structure the knowledge of the 
s comparative anatomy came 
inquiry apart from Zoology; and it was only 
part of the 19th century that the word { Zoology,’ applied to a 

excludes the consideration of their 

, was rejected. 

“Scientific Zoology really started in the 1 6th century with the awaken- 
mg of the new spirit of observation and exploration. * * * The active searcli 
for knowledge by means of observation and experiment found its natural home 
in the universities. Owing to the connexion of medicine with these seats 
of learning it was natural that the study of the structure and functions of 
the human body and of the animals nearest to men should take root there. * * * 
rhe influence of the great academies of the 17th century was precisely to 
effect that bringing together of the museum-men and the physicians or anato- 
mists which was needed for further development. It was not until the 

19th century that the Microscope (constructed by a Dutch naturalist in , 683) 
was perfected as an instrument and accomplished for Zoology its final and 
most important service. • * • It was reserved for Charles Darwin in , 8 W io 
place the whole theory of organic evolution on a new footin'* ” < 

1 he brief and not by any means exhaustive survey of Hindu Zoological 

literature that » given here to indicate lines of research in this field would 

suggest that with the exception of Plasmology or “the study of the ultimate 
corpuscles of l.ving matter, their structure, development and properties, by 
the aid of the microscope-exemplified by Malphighi, Hook, Schwann and 

Kowalewsky almost all the other “currents of thought and mental preoccupa- 
tion which have been historically manifested in western Europe in the «ma- 
dual evolution of what is to-day the great river of Zoological doctrine” h 1 * * * * & ave 

had their more or less perfect embodiments in the history of Hindu thought 

also, rhus , twill be easy to cull from Indian literature, Sanskrit, Prakrit 
and vernacular, casual references to, as well as sneHai;^ ... . , 



mal-Hfe which may be grouped under the .following branches of Zoological 

s udy detaded by S.r Edwin Ray Lankester in the latest edition of the Ency- 
clopmdm Bnlannica : 

(t) Morphography— the work of the collector and systematist exempli- 
fied by Linnaeus and his predecessors, by Cuvier, Agassiz, Hmckel. ? 

(2) Bionomics, lore of the farmer, gardener, sportsman, and field-natural- 
.st, including thremmatology or the science of breeding, and the allied teleology 
or science of organic adaptations : exemplified by the patriarch Jacob, the poet 
Viigil, SprengcJ, Kirby and Spence, Wallace and Darwin, 

(3) Zoo-dynamics, Zoo-physics, Zoo-chemistry— the pursuit of the 

learned physician,— anatomy and physiology : exemplified by Harvey Haller 
Hunter, Johann Muller. . - ’ f 

(4) Philosophical Zoology— general conceptions with regard to the rela 

uons of living things (especially animals), to the Universe, to man, and to the 
Creator, their origin and significance : exemplified in the writings of the philo- 
sophers of classical antiquity, and of Linnaeus, Goethe, Lamarck, Cuvier Lvell 
H. Spencer, and Darwin. ■ J ' 

(b) Vedic Fauna. 

The Zoological lore of the Vedic age is not very copious, but gives an 
adequate picture of the attempts of the people to make themselves acquainted 
with the various phases of animal-life which came across them. 

“ I he ploughmen sang merrily to the steers (R. V. viii 20 I0 ) while 
Ploughing. * * * They kept away birds from robbing them of th 

owing coni by uttering loud cries (R. V x 68 f‘i * * o 'n 10 

»r [lie agriculturist were rodents, l„Ls and ditlis which we r 

£,77 “*'' s W- ,V. .»). a great number of then, .^3 

but cannot be Klemrlred. » * • Cattlc-rearing followed as subsidia™ 

. gucultui e. Cowherds took cows out to pasture daily (R. V. x 10 4 
u ° n return from Pasture the cows were kept in stalls i 

R. V, n; a,, 3 vraja A. V. iii ; 1 1 5, gostha iv ; 21, r), and water troughs 
provided for them in various places. * * Draught-oxen were castrated 
lie) reaied also goat and sheep. Fat rams for cooking (R. v' 
x 27, 17) and the ewes of Gandhara, famous for their wool (R V 1126 ■?) 

r ,o ; •>•** ««• ^ ^ A 1 : 

(K« v. vii 55, 3) at wolves worrying sheep (A V V 8 a * ? *• 

plague the men rich in tine (A. V i. 3 “ 6)A ^ 

T he animal foes of man were roaring lions fR V tv r . , s\ , , , 

•eating forests’ /R V i ♦ • , ( * ‘ IX ° 4 > 8 )» wild elephants 

eating tot tsts (K. , 64, 7), tigers, wolves and hyenas (A V. xii 1 ao) , e 

we 1 aa snakes, 3 metaphorically called "ropes with teeth ■■ (A. V. i„ ' t®’ “ 

d'shthg as „ were, club’ (A. V. i ,). „„ re tweIve spec ^ 

’ ‘near's Lif(> hi Anrhmt Indict , pp. 2,V27, ~ ' — ~ 

*' See also Athurva Veda, x 4, ' . ; J';: : l aM - 5 V ; 
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are named in the Atharva Veda Samhita as c 
five species are named in R. V. i ,9,, 3 . 
scorpion (A. V, xii, i 46 ; vii, 56, 6 , 8 ) ; v 
season (A. V. xii 1, 46) and the sharply 
also mentioned. 1 

The followi 

“ together, together let cattle flow 
men, together the fatness that is of 
fluence.” 3 


ng extracts are taken from the Atharva Veda:* 

(stream), together horses and together 

§ rain i 1 offer with an oblation of con- 
■ihis is meant for safety and increase of kine, 

“ The eagie ^discovered thee; the swine dug thee with his snout : smite 
e ispute, &c.” I he object discovered by these animals is the root of a 
plant that .s meant for victory in disputation which, for example, “ Indra put 
on his arm in order to lay low the Asuras.” P 

“ Let the falcon lead hither from far the one to be called, living exiled in 
-ther s territory. The falcon is thus a guide of the King to be restored. 

“He who gives a white-footed sheep 0 commensurate with his world he 
ascends unto the firmament, where a tax is not paid by a weak man for a 
stronger.” By this offering of a white-footed sheep one is released from the 
payment othei wise due to Yama’s councillors on admission into the other 
world. [Commensurate -(,) proportioned in value to the place in the heavenly 

asp* J to.f bj ‘ he S ™ r ' W “ al ‘' BO “ S WiU ’ the “ f that 

“Both thy (two) eyes and thy mouth, O tiger,’ we grind up- then all 
thy twenty claws. * * * Ruined are the teeth of the beast • crushed t 
also are its ribs.” 1 his hymn is against wild beasts and thieves. 

“I he draft-ox* sustains earth and sky; the draft-ox sustains the wide 
a mosphere; the draft-ox sustains the six wide directions; the draft-ox hath 
entered into all existence. * * With his feet treading down debility wi h 

his thighs extracting refreshing drink-with weariness go fhe draft-ox and the 
plowman unto sweet drink.” ‘ ox and ttle 

withom any measure or limit, of the ” ,‘e vnmce w'hfch wj“’ ; 

nr divi,my - h “ ,ed - - ^ onheCrs: 1 :: 


1 Iyengar’s Life in Arte, Jnd p. GO. 

9 Harvard Oriental Series. 

3 YoL 7, p.60, 

4 Vol. 7, p. 67. 
ft Vol. 7, p, 88. 

“ \ol. 7, p. 136. See also the verses aceompanyin: 
offering of a goat (Atharva ix 4, 5). 

’ Vol. 7, pp. 148-9. 

* Vol. 7, pp. 104-166. 
of the ox again, ix 7. 


For the extolJation of the cow, see Atharva Veda 
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bv it mZ' th m ' Ik ’ W ,' th ghCe ’ 1 anoint the S oat , 1 the heavenly eagle, milky great • 

i Soa. , i„ to southern quarter e h sTf 7, ““ , “ d ° f ' he 

liis rum ; in the norther’,, if ‘ ,Z T s 7 . 7 T"'" "T" 

■7cto wf 7',,- 7 "°" ™r' 0p wltb “» k " 1 »*"> •'» “Ofed £»«>, brought 

offer cook ' „ ' f ’ T '« ™« a. if to go, him if, 

cooking whole, were set up m position, the head to the east. 

about - iaVC g ° ne a ^° Ut tll£ race snakes,* as the Sun about the sky, as night 
about living creatures other than the swan ; there!,, do I ward off thypoison •' 

b be birds of ,11 omen" against which incantations are used in the Alharaa 

— fZ t::’'^ mi “ i, ' S ’’ aS 11,5 ** "» »•**. *»= o-l F^r to 

O course h " '“ Ve *• **»** vers, , » The quickness, 

hawkf o he f d P !"! S ' C ' et ' “ l8 ° ,halwenl about committed to the 
r ! . VI ° WUh 1 hat stren gth do thou, O steed, being strong, win the 

race lescuing in the conflict.” We have the terms dog« and falcon- aool ed 
metaphorically to the orbs of the celestial sphere also. PP 

According to Mr. Bal Gangadhara Tiiak, “of the various figures we may 
h iake out of the star m the constellation of Orion, a* should be of an antelope's 

to the I buffalo ,,aP T °" 3 Pknic in Ancient India , Dr. R&jendral&I Mitra» refers 
othebuffao-meat and gamebirds as piece de resistance: «i „ the time of 

vlnufs de •lV ,leat WaS C °° ked Whh miIk ’ and Nereis a passage in which 

f sX-t - r !-r-r 

ifndred buffaloeff' ? ^71 “f ^ ‘ 

S r d7-r Dded - 

sohd food, and ducks, doves, pigeons, and ortolans w.r’e formef Z ^ 

(c) Maury a Fauna. 

of PivaLfl an T han C , hakraVart5 haS Studied the rock-edicts and pillar-edicts 

- d ’ Wlth special ref erence to ‘he animal-lore contained therein. 

1 Vol. 7, pp. 109-72. ; ~ — — 

• Vol. 7, p, 289. f ^ 

8 Book VI, xxvii — xxix. 

Athiiyva Veda, VI, 92 lisee 'ilwo v t \ t nsr ,, - ,, ■ 

• Ibid, VII, 80. X ' 25 ' Be thou an «P**ni** uphill." 

• Ibid, VII, 41. - • 

' The Orion (Bombay, 1888), p. 101. 

Indo-Aryatis 'Vol. I, pp 4, 27-28. See also Beef in Ancient India, pp $54 go* 
hSeo Memoirs of the Asiatic Society of Bencal Vol r ions Z J P * .V 381 

f- *«« 7777 ; ZTZ ';r„ 

fauna very familiar in Maurya times (4tlx— 3rd cent. B. C.). “ eS ° f tho 
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Mega? dienes’ account of “gold-digging ants » in Ind 
referred to. His Fragments supplies us with more sol 
Indian Fauna, 

The use of horses and elephants for the army 
y Megasthenes also. We know of this from Strabo (X' 

(His. Animal XVI — i o). 

I he training of horses has been likewise referred to 
Megasthenes. 

The infoi mation about elephants is copious 
from it of the methods of capture, training, 

XIII, XIV; Julian XII— 44. XIII— 71). 

Some of the wild Fauna of the 4 th centu 
Strabo’s account (XV i 47) as well as that of . 
the Fragments . 

Die generic names of the Inscriptional Fauna are: (i) JivAni (id Prana 
sata-sahasiAn,, (in) BhQUnam (iv) Jatani, (v) Pasu-cikiccha. ’ ( ° 

, n n ^ olIovvin ^ cesses of animals are mentioned in the Rock-Edicts' 
u P ad ^ atu P ades u pakhi-valicalesu, (ii) Catupade, (iii) Macche. 
y Laict No, I Asoka, the benevolent Caesaronankt nf FnriJo r u j 
■ of life both i„ his „„ thcCT I s lie rt 

TF are « C> ~m. t.) Ii : 


are to be known from 
liny, &c., derived from 
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(ao) Rhinoceros (alasate). 

(*0 Pigeon (seta kapote). 

(a 2) Goat (ajake). 

• (* 3 ) Sheep (edake). 

(24) Pig (sukali). 

( 2 5 ) Fowl (vadhikukute). 

(*6) Elephant (naga-van'asi). 

(27) Cow (gone). 

( 2 6) floise (aswasa lakhane). 

, . ( d) The Faima in Hindu Folk-lore 

generally 'treatecT i ^Descriptive 2o /TT ° f with the topics 

out by the existence of innumerable' ^eTdfT’tf H ' St ° ry a ' S ° borne 

w«th animals playing a prominent part as dramas * , ^ reH S^s, 

o« forming the subject matter, which entered into the n"*' T 33 naiTators - 
ancient and mediaeval India. We have already • T lum of studies in 

Europe to India in this branch of literature in conne d ^ indebtedness of 

Precious stones and metals. connection with the legends of 

Phe following extracts from Fausholi’- r n- 
“““I" » r stories : '.India /_"*“» rVrrto/ttfy gi « . , h6[t 

0/ /airy tales and legends, and such is U /° n 3S the cradU 

1 short folk-stories such as Vet ala />a / • case ’ ^ or beside numbers 

5«/r«s^ /(7o Ta , es ’ b [^■P^ch avtmsati (2S Ta]es by a 

on Vikramdditva’s Thro ie) and T (32 Tales by Images 
Mahabhirata and Ranulyana and in' LS ’ T ah' throughout the 
*e following important collection of fable- fair ndia " hteratu, ' e - we have 
Jutaka books concerning th* r . ’ fair y stories and tales • M Ti, 

( 3 ) the Benefimd ( la J 3te,s ^ Visrtu Sarma from about elo A^'ri’ 

the Lake of the Legend streams by SnZavZ U> Xm ^'sdgara’ 

A,adana : talpala,i„ ( 5 ) KaU^asa, a Treasury „, 7 ,£“' W K *"*»ar* 
io these must be added es - 

^ or Hindu Fairy Le-ends"^ TT" ^ ' (0 Frere - Cto 
j) Lai Behan De : Folk-Tales 0/ Benia l . / f c ' ^ Ta/es < 

Awake Stones Bombay • (s) Temnle • ■ rf ’ M SteeI a,;d Temple- mJ. 

Folk Tales of Kashmir L T Le Sends oj the Punjab . (J K ' 

17 || . r . *1 ^^nmn , (7) Swynnerton: hiding m- * W Knowles * 

ales from the upper Indus ; and from h,a i Enle P<i foment, or 

communicated in the periodica! : Indian Antiquary *“ """V «orie, 

Po th >s second list we have to add m I T 
ed by literary connoisseurs ba * b een ap preciat . 

Tales Hindusthan by Shaikh Chilli* /pT 

1 See the disc^^TTl -- - " Office.) 

in Bombay Suns'; Hi. Ko. XXXUL nthonAt P *>* Pr^lTS^ 

2 iVom plume nf q«:« m *. ;i *t°paaesa 

Phil„„ t ,„ r . ' • Chandra Vasu. t|„ rorsatite ^ 




The HitopadeU , 1 which draws considerably upon Buddhist J&takas 
Panchatantra, consists of 42 fables in four chapters, and of these 31 deal 

animals. The table of contents in this book of stories gives the follov 
topics of animal lore 

Chapter I. 

The acquisition of friends , 

Fable I.— Hie story of the Crow, the Tortoise, the Deer, and the Mouse ; St 
of the Pigeons* 

II.— The Old Traveller and the Tiger* 
ill.-- The Deer, the Jackal, and the Crow. 

IV* The Blind Vulture, the Cat and the Birds* 

V*— History of the Mouse Hiranyaka. 

,^ I ;~ The Huntsman » the Deer, the Boar, the Serpent, and the Jackal. 
VI I* The Jackal and the Elephant. 

Chapter II* 

The separation of friends * 

Fable I.-The Story of the Bull, the two Jackals, and the Lion, 
lb — The Ape and the Wedge. 

III. — The Thief, the Ass, and the Dog. 

IV. —The Lion, the Mouse and the Cat. 

V. — The Crow, the Golden Chain, and the Black Serpent. 

VI.— The Lion and the Rabbit. 

VII.— The Lapwing and the Sea. 

Chapter III, 

War . 

Fable I.— The Story of the Geese and the Peacocks. 

II.— The Birds and the Monkeys. 

III. — The Ass in a Tiger’s Skin. 

IV. — The Elephants and the Rabbits. 

V. — I he Goose aud the Crow. 

VI. I he Quail and the Crow, 

VII.— The Blue Jackal. 

Chapter IV. 

Peace, 

w * 

III. — I he three Fishes. 

IV. — The Cranes and the Weasel. 

V. — The Mouse and the Hermit. 

1 Translation by Francis Johnson (Allen — 

study of Jatakas, Panchatantra and Hitopadcsa seo w * ' . t ! For a comparative 
Bombay Sanskrit Series^ XXXIII (J887), ■ arsons Edition of Hitopaclesa, 
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Of all animals the cow is the most sacred. It typifies the all-yield 
All agricultural labour depends on the ox, for no such animal as the c 
exists in India. There is a typical - cow of plenty,’ Kamadhenu, sup 
yield all desired objects, images of which are commonly sold in the 
and bought as objects of reverence ; and the letting loose of a bull (Bri 
-properly stamped with the symbol of Siva-in sacred cities like Ben, 
Gaya, that it may be tended and reverenced by pious persons is 
meritorious act, ' f 

Serpents, also, are divine animals; they are emblemical of eterr 
are often associated with the gods, especially Siva. Moreover a 
race of serpents, half human, half divine, called Nagas, is supposed to 
regions under the earth. They are ruled over by three principal i 
named Sesa, Vasuki, and Taksaka. 

Monkeys, a whole army of which aided Rama in his conquest of 
ate of course amongst the most sacred of animals. They are invioial 
never under any circumstances to be molested 1 

The insignificant tiny creature, squirrel, whose labours of love 
construction of the famous bridge are believed to have been apprecu 
3ma himself, also, belongs to the same category. 

In his work on Indian Mythology 3 according to the Mahabhgra 
Fausboll gives the following account of the nagas or serpents. “ They d 

hundreds S f H “““ !? ****'' M is endless - ^paryanta, cro L 
undreds of different kinds of palaces, houses, towers and pinnack 

strewn with wonderful large and small pleasure-grounds. The serpen 

,S hkeW1SC CaHed Patala - They also live in caves, in inacceasihU J2 
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serpent called Sesa or Ananta is also sacred to Visnu, for it is his couch or 
bed on which Visnu rests in Yoga sleep. 

Hie animals famous in the Indra-cult are the elephant, the horse and 
the cow, Indra’s beautiful and always victorious elephant, who stands at 
the entrance to Swarga, is called Airavata and has four tusks. His horse 
Uchchaisravas came forth under the churning of the ocean, and is white with 
a back tail. His chariot, is drawn by 10,00 o reddish-yellow horses. Nandini* 
or Kamadugha is Indra’s ‘ wishing cow,’ who grants all wishes and is the 
daughter of Daksa Prajapati. 

j he Varaha or boar is the animal in whose form the god Visnu had to 
embody himself in order to save the earth from the waters of a deluge which 
had completely enveloped it. 1 he story of this avatara or incarnation is thus 
gtven m the Mahabharata (111, .5826): “He thought of the shape of a boar 
which animal loves to play in the water. And when he had given himself a 
boar’s body that could speak and which agreed with the traditions of the Vedas, 
ten yojanas broad and a hundred yojanas long, resembling a great mountain’ 
m shape, shining with sharp tusks, thundering like a mass of clouds, and 
lesembling a dark cloud, then the Lord descended like an offering-boar into 
the water, drew the earth up with one of his tusks and set it back in its place.” 

Among tbe ten incarnations of Visnu adopted by Him on the occasions 
of cataclysms three are animal forms, e.g., those of the matsya or mina or Fish, 
kurma or Tortoise and vard ha or Boar; and a fourth is half-animal, half- 
human, e.g., man-hon or Namsimha. The “horse’s head-incarnation called the 
aswasiras avatara is mentioned in the Mahabharata only (XII, 13478) and does 
not belong to the traditional list of 10 known to the latter-day Hindus Again 
according to the Mahabharata* “ the Matsya-incarnation is referred to' Brahma 
and the Kurma- incarnation has no connection with Visnu.” 

lit any case, there is no doubt that in Hindu mythology the Fauna are 
important enough to have contributed at least three of the ten important 
forms for the embodiment of the Divinity in times of sore distress for mankind 
and creation. We have to notice, further, that Yama, the Death-god has 
two four-eyed dogs, that Siva is clothed in tiger-skins, and has for his 
conveyance, a white bull with a huge body, thick neck, broad shoulders 
that the goddess Durgfi stands on the lion as vahana or bearer and overpowers 
the rnahisa or buffalo, that the alligator is sacred to the goddess Gangs 
the tortoise to Yamuna, that the six-faced war-god Kartika rides on a peacock’ 
that the god of success, Gaiiesa, has the mouse for his embem, and the owl is 
sacred to Lakgmi, the goddess of fortune. 

Among the Vedic deities, also, we find the same recruitment of conveyances 
or emblems or signs from the animal world. Thus Pushan* is the “ herdsman 
drives the cattle with an ox-goad and rides on a goat,’* 

.1. '» 

1 Fausboll’s Indian Mythology, pp. 120-122. . Wi 

Opperfcs Original Inhabitants of India (Constable <& Co., Westminster, 1803), p. 276 



inaian art also bears impress of the animal lore of the Hindus. This is 
natural, since the fauna, being important elements in Hindu religion, cannot but 
influence the art and literature that have always been associated with it. Ar- 
chitecture, sculpture and painting have in all ages and climes been hand-maids 
to mythology. The history of Hindu art is no exception to this. Furthermore 
we have to notice that art and literature have had their careers independent of 
religion also, both in the East and West, embodying the thousand and one 
feelings, sentiments, ideals, aspirations, &c., of a non-religious or secular order.' 
Indian Fauna and animal-lore have left their deep marks on both the religious 
and secular branches of Indian art; and this is another testimony to & the 

Hmdus having cultivated their powers of observation with reference to Natural 
History. 

... , We , have seen that mamrna]s . aves, pisces, and reptiles of the Vertebrate 
Kingdom have all contributed to the mythology of the Hindus. As might 
be expected from the tendency of the Hindu mind to give concrete shape to all 
transcendental or spiritual ideas and embody every sentiment in images all 
these phyla of the animal world 1 have their specimens in the religious sculpture 
or plastic art as well as painting of Hindustan. The animal vahanas or 
vehicles and symbo s of the gods and goddesses have ever been the hnnHl- 
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ingenuity. In my work on Orissa reference has already been made to their life- 
like pictures of monkeys, and the . success with which sensuous passions have 
been shown in them. The elephant has also been carved and chiselled with great 
skill* The horse at the southern gate of the Konarak porch is remarkably well- 
proportioned, and representations of rats, parrots, geese, goslings, deer and 
other animals shown in the illustration annexed to my work on Orissa will be 
generally acknowledged to be pretty closie imitations of nature, A colossal 
bull in the enclosure of the Great Tower is also worthy of note as a speci- 
men of well-finished animal carving. The lion among animals is, however, 
invariably ill-carved. It has everywhere a conventional, unnatural half-dog 
' half- wolf look about it. 

* It is generally represen tsd as trampling on an elephant about one-half 
to one-sixth of its size, crouching under its foreleg. Looking at groups like 
these, and the marked disparity in the size of the two animals, I am disposed 
to think that the lion had become extinct in Orissa when the sculptures were 
made, and the artists had to depend upon tradition and their imagination to 
produce its likeness. This inference receives some support from the fact of 
the lions in the Udayagiri bas-reliefs being much better-shaped; and they, it is 
to be presumed, were delineated when the animal was common in the country, 
* * Winged bulls and lions are unknown in Orissa.” 

Animal-life has been portrayed and perpetuated in and through the 
medium of other forms of Hindu art also, e.g. t industrial arts, handicrafts, etc., 
that minister to the purposes of commerce or domestic life, Such animal figures 
are those to be met with as decorative or ornamental devices on textile and 
silken fabrics, carpets, ivory carving, metallic bas-reliefs, earthen, wooden, and 
stone vessels, &c. In his paper on the Religious Element in the Arts and Crafts 
of India in the Modern Review for March, 1913, Prof. Radhakamal Mookerji 
gives a detailed account of some of these * motives * : u Among birds the 
most frequent are the peacock and the paroquet represented in wood-carving 
as well as in textiles. In the textiles the birds are placed usually head and 
tail in the vertical bands and in the transverse ones with each alternate bird 
looking over its shoulder.” According to Yiikti-kalpatani, H the prows of ships 
admit of a great variety of fanciful shapes or forms: these comprise theheads 
of lion, buffalo, serpent, elephant, tiger, birds such as the duck, pea-hen or 
parrot, the frog.” ! .'.A , 

The following extract from Vincent Smith's 1 * History of Fine Art in 
India and Ceylon gives a general account of ‘ animal motives 1 in Hindu 
Sculptures and Painting; “ The Indian, treatment of indigenous animals in 
both sculpture and painting is as original and artistic as that of plant motives. 5 ’ 

u You have only,” Sir George Watt writes, “ to look at the plants and 
animals employed in the most ancient designs to feel the strong Indian current 


1 Chapter XI, p, S88. See also the illustration of 41 antelope frieze on p. 192 , 

Colossal horses ' 021 p. 195, Elephant colossus on p. 196, 
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' The picture of fighting bull's to <• 

f paying the artists’ command over the mSe^f^ 16 , interest not only as 
|| Pymg a convention and motive in Indian art p 1008 °^ ife ' but a] so as sup- 

I ®’ tlsts knowledge of animal form and his nm S f ItS treatment proves the 

f J b e same subject, with variations 0 1 ofex P r ^sing vigorous action 

ancient cave of Bh*, dating f ron} about I ^ ln a «"»Pt«re at the 

I again in a sixteenth century painting at Ahb ° f the Christian era, and 

I Three notable paintings hav e r f ^ Fa * h P* 

ham : « « They are (,) a hunt „‘f lionL a ^d ^L ad ," i / ™ ti0n ° f Mn - ^ring. 
(3 an elephant salaaming i„ a king . s CQ !? buc *’ W a hunt of elephants, 
i'ght and shade scheme which can scarcelv he P !, Ct " res are composed in 
>7th century. The whole posing and JS ^ W in Jt aly before the 
modern, the drawing easy, light and statefv anTfi “ natio "al and 

m with solid brush strokes-in the flesh not , v ^ Pa,ntlDg su ggestively laid 
French painting. The animals-horses ’ efenhanl exani P le s of modern 

extremely well drawn.” " phants > d °gs and black buck-are 

Two colossal horses at KonSrat ; n n ■ 

remark of Havell which » considered " Ca,Ied f ° rth ‘be following 

‘Here Indian sculptors have shown that thev “ Cent SnuthS as hyperbolical : 
and passion as the greatest European art the ""i CXpress whh as much fire 
of triumphant warfare; for not even the Homer,- i 3nd tbe glory 

surpasses the magnificence of movement andllr ?' the EIgin marbles 
and the superbly monumental horse and its nn - • ' * ,p8 ° fthe Ind,an Achilles, 

being both a fine^kcrof torkl 4 ^^^!^?^ * ’ S ° f interest as 

a characteristic type of South Indian sculpture ° { 

mi * m m si 

figure of Buddha, the lotus leaf was o CI er a n “ SCUlptUred or Painted 
(all, gator?), a kind of fish dragon, the fish be ^ ^ ^ makar * 

of Love and of fertility. The was *1 • g an emblem of Kama, the God 

of creation it L a fish t “tj “ !' B " ^ '«*' <" ■*» Indian 

'ace, from the flood. This form of inreole , o’l f pr ° scni,3r of ‘he human 
combined, is still a tradition with Saivite im ' ! “ akara &nd ,otus leaf 

I he same writer in his Ideals nf r j- age ' maKers ln Southern India.” 
j!^fe«lin S of reverence and We “11*1 th * ‘haracterislic 

■ STf s " ia ' »■ 

4 , PP- 195-198. 

Ibid p. 240. 

* P. 82. 

’ Pp. 107-1X2. 



tiomn Hindu metaphysics. The Hindu conception of the reciprocity of Man 
and Nature, the doctrine of the participation of the whole Creation in the joys 
and sorrows of man, the philosophy of the incompleteness of the one without 
the other, and the idea that Nature is not a mere background to display man in 
relief, that even dumb animals have a place in the heaven, are the eternal 
tenets inspiring every work of the Hindu-in his mythological creation of the 
abodes of the gods, in his literary master-pieces, and in his finest art-products 
Havell illustrates the idea by the story of the faithful dog, in the Mahabharata 
without which Yudhisthira refused to enter Paradise and care for his own ; 
salvation, the participation of all Nature-cows, elephants, lowly bush, gay 
btrds-in the entreaties of the sorrowing citizens of Ayodhya on the occasion 
of Rama s exile, and by the invocation of Sita to the spirit of the lordly peepul 
tree {Ficus religiosa) when the edge of the forest was reached, and also by the 
compassionate caressing of the faithful horse Kamthaka by Buddha on parting 
from the “noblest of steeds.” We may add also the scene described by Kali- 
dasa in canto XIV of Raghuvamsam where Universal Nature— the very deity of 
Forests— began to wail with Sita when she was deserted near Valmiki’s forest 
and given Rama’s mandate by Laksmana. 

., . . The *jj eo . ry of animai moh f sl Hindu art is thus explained by Havell ■ 

It is not the ignorance and superstition of the primitive savage but a firmlv- 
rooted belief in the doctrine of re-incarnation and in the immanence of God 
which makes the Indian express so reverently and worshipfullv his intimate 
fellowship with all created things. * * * Gautama himself had passed 

through ,1 forms of life, and in the tree, worm or insect, or in the beast 
of the field there might still dwell the sonl of Bnddha that is to come 
* * " the scu, ptures of Sanchi and Amaravati he (the artist) shows' 

^ 10 P our 'tfistions over the sacred tree under which 

the Buddha sat and all the denizens of the forest join with their human fellows 
crea nres in adoration of Buddha's footprints, his begging bowl or his re& 





( 229 ) 


to the creation of religious imagination is manifest in the conception of music, 
as of vtdyu or leat ning, laksmi or wealth, sakti or prowess, and so on. The 
Rdgini Tort is thus described in an old Rajput book on music, with illustra- 
tions as well as descriptive verses, called Rdga-Mald, or ‘Garland of Ragas,’ 
a copy of which belongs to Mr. GaganendranSth Tagore of Calcutta : “ Having 

a shining snow-white form, white as the kunda flower, scented with Kashmiri 
camphor, Tori, embowered in the woods, charmeth the deer with the honeyed 
sweetness of her vina’s sound.” “ The introduction of animals attracted by 
music, sa} s Coomai aswamy ‘‘is a motif found also in other Ragini pictures. 

I his orphic motif occurs also in the Laila-Majnun pictures, where the animals 
come to hear the songs of Majnun, and in Krisna pictures, where the cows 
are represented as rapt by the sound of Krisna’s flute.” 

Referring to the folk-element 1 in Rajput art, especially Pahari Drawings, 
the same art-historian and art-critic remarks : “ In the hill drawings, the in- 
fluence of the folk appears directly in the constant emphasis laid on pastoral life, 
not merely in set pictures of Krtstja as the divine cowherd, but in more naive 
sketches which reflect the everyday life and environment of peasants. Fig. j. 
inscribed Sri Krisna, milkman, affords a good example of this? Another 
drawing represents a girl looking up at a crow perched on a roof.” 

1 he animal motifs in Rajput art have been described with illustration by 
Coomaraswamy in his two series of Indian Drawings. Here we meet with 
cheetah attacking a deer; frisky cows; cow and calf; cow with anklets, bell 
and plume; lion attacking man and deer; lynx and deer ; running elephant ; 
Himalyan sheep; leopards fighting; grasshopper; leopard and deer; four 
deei ; tin ee lions ; buffaloes ; lion and rhinoceros ; running deer ; partridge ; the 
divine cowherd ; lions. 

The following is taken from the Indian Drawings Series I (p. 18); 
“ l lie drawings of animals are amongst the most accomplished and most perfect 
examples of Indian art of the 17th century. How far the tradition of animal 
drawing is at all Persian, and how far indigenous it is difficult to say. It is 
certain that we find very good and vital drawings of animals in the quite 
purely Hindu work of the Tanjore School, and also that, whereas in Persian 
paintings wild animals are regarded as creatures to be hunted rather than 
understood, in Indian work their own specific and even individual character 
is delineated as affectionately as in the case of the portraits of human beings 
The elephant is drawn with special knowledge and skill. * * * The runaway 
buffalo has all the vitality and vigour which we find in the finest of Japanese 
animal drawing, while the somewhat demure satisfaction of the tame rhinoceros 
with bells round its neck is altogether delightful. The rendering of movement 
in the drawing of four running deer is particularly good ; almost equally so is 
the slow nibbling progress of two Himalayan sheep. * * * The little drawing 
of a grasshopper shows that the smaller creatures were not forgotten. The 
d rawing of a partridge recalls the bea utiful bird-studies of Durer. " Some 
1 Indian Drawings Series, II, p. 13 (India Society, London, 1012)." “ ~ 
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iuL ninuu ocience oi loxicology, again, as one of the ei^ 
of the Ayurveda, recognised by Charaka, has largely drawn uj 
lore. “ The treatment of poisons and their antidotes comes urn 
of Ralpa. Poisons are of two kinds (i) Sthdvara, vegetable ; 
poisons; and (2) Jangama, animal poisons . 1 * * Jaugama pois- 
venoms of such animals as insects, scorpions, spiders, lizards, ser 
dogs, foxes, jackals, wolves, bears, tigers, &c. * * Both kinds of’ poise 
therapeutically by the Hindus. 1 ' 

In his lecture at the Sdhitya Sabha of Calcutta, Dr. Gananath f 
to Hindu Toxicology in the following words : This “contains the ti 

(i) of the crude poisons— vegetable, mineral and animal (includii 
chapters en snake-bites and classification of snakes, &c.), and 

(ii) of the microbic poisons, which, it is said, distinctly arise 
contamination of air, water, and soil, and immunity against which 1 
and partly attained. 

The practice of appointing physicians skilled in Toxicology to 
expeditions of large armies and to take charge of the kind’s kitchen 
in vogue even at the time of Susruta. So late as in the reign of t 
Gauda we find the relics of the practice in the fact that Chakrap&ni 
well-known physician and author of Bengal, describes his father as 'pi 
charge of the royal kitchen.” 1 

Gondal also describes the indebtedness of Alexander (accord 
Greek historian Arrian) to the Hindu Vaidyas in curing cases of 
which defeated his Greek physicians. “In face of the fact that the 
lexicologists are still in search of a specific for snake-poison t 
physicians who lived some 2, zoo years ago might well be proud of th 

It may be incidentally remarked here that it is only during the 
decades or so that snake-poison has been used as an article in westei 

Medica, whereas it has been a recognised drug among the people of D 

fiom time immemorial. In noticing this superiority of Hindus over ] 
we are reminded of the remark of Dr. Uday Chand Dutt about the’ 
and caution of Yunani practitioners in the internal administration c 
drugs in which the Hindus had been proficient : * “ We cannot help 
the ingenuity and boldness of the Hindu physicians when we find 
were freely and properly using such powerful drugs as arsenic, mere 
&c., while the Musalman Hakims around them, with imperial patronai 
boasted learning of the west,” were bold enough only “ to use them a 
possible ” and consider them to be “ dangerous drno-c » 
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* . ' Leeches have been employed by the Hindus from a very remote 

appifeatiotT' 8 H V “ “ detail, ; d , 0f lWr habits, mode of 

£ H » ““>«»!' .fleedms has been Iransla.ed in lull by Dr 

Wise. I andit Madlmsudan Gupta had also furnished a note on the subiect for 

TTZ B " g *' UiSP “““^ twelve va™ it o, teeht 

* f J ‘ *? Venomous aQd six use( ^- The venomous leeches are found 

t pu rid fish or animals in foul, stagnant and patrescent water The good 

I” C ’ ear a ' ld deCP P ° 01S ° f wate " contain waterife 

I he middle-sized leeches are the best. * ® *' 

“I he lac insect (cocoas lacca) has been known to the Hindus from 
ver, ancient period. The B,„„. fronlosa is ,he principal , ee " wh“eh 
sa,d to be produced. It is „ se d in colonring silt » . f " W '’ ,Ch ,s 

U Eight sorts of honey are described bv Simmi-a . 

Maksika (collected by the common bee), Bhrdmara (collected 

bees), Ksaudra (collected by small bees), and Pauttiki (collected by small black 

bees resembling ants) are described by recent writers. * « ’ 

“ The BhAvaprakdsa describes three kinds of must v* 

Nepala and Kashmira musk. • * * In describing the properties of the' flellTf 
various animals Sanskrit writers divide them into two classes vis la / 

classes "1 °- ani,nals -” Tand-animals are subdivided into ef!ln 

las es, and water-animals into five. Thus we get the following classificatio^ 

1» ~~Jaogala or Land Animals; 

i. Jangala— living in forest ; eg, deer, antelopes. 

2 : GuhMatr 11 ^ 8 in h0l6S ; SerpemS ’ !iZards ’ P° rc «P''«es, & c . . - , 

3. Guhfl^aya— living in caverns ; e.g., tigers, lions, bears & c 

4. Parpamriga- living on trees ; e.g„ monkeys, squirrels.’ 

5. Viskira- (birds) which take their food after tearing nr «. .. ■ 

e -g„ peacocks, quails, partridges, &c. S & ,eriI3 S u > 

6. Pratuda — (birds) which strike with their beit« • „ • 

tails, cuckoos, &c, ’ P , €f eons . wag- 

7- Prasaha— birds of prey ; e.g,, hawk, falcon, &c. . . } ri^r: 

S. Gramya- domestic ; eg., ox, goat, horse, sheep. 

II.— Anupa or Water Animals : 

/ ,~ b d nC1 sw,m m water geese, ducks cranes tor 

3. Kosastha -animals enclosed in shells ; eg, conch-shell’s, bivaivt shells, 

1 I&wTpTg ~ — — 

*0 



P&dina — footed animals ; e.g, 
5* Maisya— fishes. 

The classification of Fauna ad 
chapters on flesh (XX- -XXII), which 
animals, is as follows : 

/. Chatmpada or Quadruped. 

*£ Ena. 

2 . Chitr&nga. 

3. Chhikkara. 

4 * Rohita. 

5* Sukara (or boar) 

//. Sthalachara or Land Animals . 
s* Lavaka, 
s. Tittira (partridge). 

3* Nllamayura (peacock), 

4. Dwitiya mayura. 

5* Kukkuta (jungle fowls), 

6. Kapota (pigeon), 

7* Chakora. 

HI. Jala char a or Aquatic Animals. 

1. Water-Birds. 

2 . Makara (alligator). 

3- Matsya (fish). 

Regarding the knowledge of the 
of animal-organism, the following extract 

“The Hindus could set fractures 
1 hey were perfectly acquainted with the 
other animals used in their sacrifices * • 
strifes afforded ample opportunities to , 
m their professions and acquire consider*; 

"In order to acquire dexterity i n 
pupds practise different operations on 

r on the ur ‘ nar y organs of , 
fresh hides of animals on which the ha 
was practised on the vessels of dead animt 
actual cautery on pieces of flesh. * * * 

"Buddha and his followers 3 wouk 
. hey put a stop to animal sacrifice, in w 
indispensable and substituted 


6 * Sasaka or hare. 
7. Sallaka. 

3. Salyaka. 

9. Godha. 

20 . Musaka. 


3. Suka (parrot). 

9. S&ri. 

io. Krauncha (dove), 
1 *• Kokila (cuckoo). 
* 2 . Vivritaksa. 

T 3- Grihachataka. 


4- Kachchhapa (tortoise) 

5- K ultra (crab). 


morphology 


models of dough, 


Se© the Text edited 


, • ' ■ • "•***• 





CO fauna in Veterinary Literature. 

The very definition of the 
Charaka (Sutra-sthana, Ch. 1 
its widest aspect including tin 
sub-divided into Ga jayu rveda 
Psychology and Ethics on which Ion; 
are found in ancient Ayurvedic works, 

The importance and 
literature of the H 


scope and province of Ayurveda 1 . 
X) “covers not only the medical s< 
veterinary science— specified as &ahh 
and Aswdyurveda, but also certain p 
g philosophical and instructive d 


antiquity of veterinary science in the secular 
indus have been noted by Gondal* also: “ Hindu medicine 
was at the acme of its glory in the time of R&mayana and the MahabhSrata. 
I o the court of every chief, great or small, was attached a physician. There 
were Army Surgeons and Court Physicians. * » Veterinary science seems to 
have been highly cultivated long before that period. Nala, a remote ancestor of 
the Pandavas, is described as a most accomplished horse-trainer, and as posses- 
sing a thorough knowledge of all matters relating to the horse. Nakula.one of 
the five Pandavas, was an expert in the veterinary science on which he has 
written several works, his Aswachihtsa being still extant. The science of 
treating elephants, bullocks, and other domestic animals, was and is still known 
m India. * * * Buddha established hospitals for men and beasts all over the 
country; and the institutes of Pinjrapoles (Animal Hospitals), so peculiar to 
India, owes its origin to him.” 

I he existence of treatises in Hindu literature, specially addressed to the 
needs of the animal creation, is the strongest evidence of Zoological studies in 
ancient and mediaeval India. It is quite natural that a veterinary science should 
have come into being: as a differentiated and k 
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Sanskrit works and authors ! The foil • ^ & ° VC a P llabetIcaI register 11 of 
; r A work c., M m ■ 

uh„«;«f:v:l “zri™ ff?- 10 

*«. ^ w, ;:: n y tor h - -« - 2 

Gajadarpana and Gajasastra are quoted bv Hpmsrln a rv , 

zz;::t^,z *— « • «* * -rzrzz; 

rriv,7t2: o?^zr,l* X « mL' 2 X, of s “7‘ Mss - 

H. H. the Maharaja of Bfkaneer contoiSf h r*- ^ MSS *. ln the Li brary 0 f 
Catalogue of Sanskrit mss ,. y a J endra, M Mitra/ and in the 


reader to judge of 
Tit^ indefatigable 




(4) Catalogue of Sanskrit MSS, in the Private Libraries of the N.-W. 
Provinces (Allahabad, 1877-86). 

(5) A Classified Index to the Sanskrit MSS. in the Palace at Tanjore, 
by A. C. Burnell (London, 1880). 

(6) Detailed Report of operations in search of Sanskrit MSS. in the 
Bombay Circle (1882-87). 

(7) Suckipuslaka or a list of the MSS. of Fort William, the Asiatic 
Society in Calcutta, etc. (Calcutta 1838). 

The second volume of Aufrecht’s monumental Catalogus Catalogorum 
mentions (1) a Gajaparikm in Peterson’s Fourth Report 011" the Search for 
anskrit MSS in the Bombay Circle (1894), (2) a Gajdyurvcdaox Hastyayurveda, 
(3) a Gajdyu rveda printed at Poona in 1894 by the Anandasrama Publishing 
House, (4) a Gajendramoksana, said to be taken from the Santiparva of Mah&- 
bharata (where, however, it is not found) in the Catalogue of Sanskrit MSS. in 
die Library of H. H. the Maharaja of Ulwar, and also (5) a Hastyayurveda by 
Palakdpya in the last list. 

The third volume of Catalogus Catalogorum published in 1903 adds to the 
above list the following names 

(1) Gajavaidya, with a commentary in Telugu, in the collection of MSS 
belonging to the modern Sanskrit literature presented to the Library of the 
India Office by A, C. Burnell. 

(a) Gajendramoksana in Reports on Sanskrit MSS. in Southern India 
by Hultzsch* . 

MCC (?) hastyayurveda by Palakapya in the catalogue of printed books and 
MSS. in Sanskrit belonging to the Oriental Library of the Asiatic Society of 
Bengal, compiled by Pandit Kunja Vihari Nyayabhusana, under the super- 
vision of Mah&mahop&dhyaya Harapras&da Sastri. 

I lie information contained in these treatises is more or less the same 
as given in such works of modern times as Elephants and their Diseases 1 

by Lieut.-Colonel G. H. Evans, Superintendent, Civil Veterinary Department 

‘‘A 3 C “ r “ ry gIance at the tab!e of intents in the Hastydyurveda' 

6 Ananda yama Poona, would indicate. This work, attributed 
to Palakapya Mum, has been edited by Pandit Sivadatta of Jeypore, Professor 
of Sanskrit in the Government Oriental College, ~ 

Preface to his edition Sivadatta says that those b 
cerning elephants, horses and other lower animal 
such master-minds as Palakapya, Salihotra and otl 
extinct and are remembered only by the frequen 
commentators, and that no other Sanskrit treads 
printed and published before his. 

1 Published by the Su 
* No, 26 of the Anand 


, Burma, 1910. 

PulaMpya (1894, Pooila), 



The work before us is based on four MSS..- two belonging t0 lev* 
one to Poona, and one to Calcutta. It is a huge treatise consifting of 
pages of roya octave >s,ze. It is divided into four books and contains L 
glokas Book I is dtvtded into .8 chapters, and is called the MahdroZ h % 

^ W ^ T 72 d ? tersand is called Xsudrarogasthdnaf Boot' 

- C f e , Salyasthdna (surgery) ts divided into 34 chapters. The las book 1 
36 chapters. UUOK 1 

The wort has bee,, composed i„ the form of a cooversa.ion bet., 
. King Romapdda of Champa in the Anga territory and his preceptor ,h„ 
Palakapy,. The firs, four chapters of Book I may be taken to be intloducm 
to the whole work. We are told how the kins- of the tc 

the elephants of the forests tamed for his state, how the aSmaTs^are h° ^ 
from the quarters of the country indicated by Louhitya River f Bra h r h™" 8 
and placed under the care o, Tatakapya, tl/eaper. in the t'h'e f t 
practical sciences regarding elephants, who condescends to live 
king and be his guide, philosopher, friend ’ in the trainin. ,„d 
of elephants. The fourth chapter gives a prelim,," Ifo'TflT 

matter treated in the whole book. y 01 t e sub J e ' 

Besides all topics connected with anatomy,' phvsiolonv sur^.-v r 
medicines, diseases, treatment, poisons, &c., the work dells incidental! v w’ithTf 
relations between teachers and pupils in Book I chapter vi tr** i h 
Book II, chapter vi, the seasons in Book IV , chapte/g^he teif” 
chapmr ™v, the superstitions and religious observances in Book IV XL 
xxxv and xxxvj. In the 4th chapter of Book I ther* ; c a- * * ' c a ^ er 

between eaeiusively theoretical and excTu^l " c «c:^ , ^ C ‘ ,0 “,'u draW ■ 
Hastydyuroeda, and the advice to rulers is that they should knowledge 11 
only in charge of the elephants, as combine ^ P “'' 

practical experience, for each alone is quite useless. knowledge ano 

(B) Salikotra or the Science of Horses. 

Treatises on horses are known to be aswachikiisd a^wasdstm »' 
dvaka, aswdyurveda, 1 &c. The father of the science of horse^d dm fi 
mulgator of the veterinary art concerning them is the sane ZZl \ Pr °‘ 
also all these treatises are generally named n i g ® hotra > after whom 
salihotra stands often for all the veterinary sciences of^ that 

sarily those relating to horse-life In fact Salihnt * • Uldus ' notnece s- 

x' - aCt Sahh °trasastra is divided into two 


zy°ya-sm$graha. Cf. Aufrecht I, p. 84 
o the useful Sanskrit Preface to Asu 
Librarian, Sanskrit College, Calcutta 




!V 

if 

■1 

t 

ifip. ■■■ 
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Bhojaraja, Jayadatta, Garga Risi, Gana, Jayadeva, Sarangadhara, Nalaraja, 
Vahada, Dipamkara and others. 

The antiquity of treatises on horses is to be inferred from the following 
facts. The work of Jayadatta, called Aswavaidyaka, has been quoted in 
Sarangadharapaddhaii ' , Salihotra has been quoted by Hemadri in Vralakhanda. 
The Hayaltidvati, also a work on horses, has been quoted by Mallinatha.* 

The volume and importance of Hindu literature on horses would be evident 
from a glance at the references in the three volumes of Catalogus Catalogomm. 
The first volume 3 mentions : — 

(') Aswachikitsa or Aswavaidyaka by Jayadatta in Oppert’s lists. 

(2) Aswachikitsd or Aswasastra or Sdlihoirasdsira by Nakula in notices of 
Sanskrit MSS. by R&jeudralal Mitra (1871-90), Kielhorn’s Catalogue of Sanskrit 
MSS. in theC. P. (Nagpur, iS 74 ), the Catalogue of Sanskrit MSS. contained in 
the Private Libraries of Gujrac, Kathiawad, Kach, Sindh and Khandes com- 
piled under the superintendence of Buhler (1S71-73, Bombay), Mitra’s Bikaner 
Catalogue, the Catalogue of Pandit Radhakrishna of Lahore, Deviprasada’s 
Oudh Catalogue (vi, xviii, xix), Catalogue of N.-W. P. (V) and Burnell’s 
Fanjore Catalogue,, 

(3) Aswaddna in Oudh and Burnell, 

(4) Aswaddnapaddhatim Radhakrishna and Peterson. 

(5) Aswaddnaprayoga in Burnell. ; 

(6) Aswctddnavtdhi \m Oudh, 

(7) Aswataksana in Oppert. 

(8) As wall! avail or Hayaltidvati in Oppert 11. 

(9) Aswavaidyaka by Jayadatta in Mitra’s Notices (1871-90} and Oudh 

(VI, XI, XVIII). \ 1 J h ana uuan 

(10) Aswasdstra in Burnell. 4'V.r -v", V" v 

(ti) Astmsira in Buhler. 

(12) Aswdyurveda or Siddhayogasamgraha by Gana, son of Durlabha 

KieUtorn^ 8 CataI ° gUe and in Peterson ; by Garga Risi In 

(13) Nakula’s Aswachikilsd, quoted \n Sarangadharapaddhaii * 

(14) Sahholra, “the general name for veterinary art,® ascribed to Salihotra 
Hun., for whom Nakula crea tes a father, Aswaghosa (Turangaghosa),’’ in 

‘ *' J m - Vtde also PamUt Gu Pta’s Sanskrit Preface,' p. 6, where lie diseusT 

ses the identity of Jayadeva. ’ «iscus- 

* k'tdc Gupta’s Sanskrit Preface, p. 2. 

• Pp. 34-35, 273, 044. ' 

» 118731 - “• 

5 Aufrecht, I, p. 644. Vide also Pandit Gupta's Sanskrit Preface to Asivamidyahx, 


I s 



Benates Catalogue, Radhakrishna, O 
on the Search for Sanskrit MSS, in 
1883-1884. 

(*S) Salihotrasdra in Radhakrif 
(j6) Sdlihotronnaya in Burnell. 
(17) Hayalil&vati (quoted by? 
(Oxford 1136) 

The second volume* of Aufrecht menf 
(0 Aswachikitsa by Nakula in ! 

( 2 ) A madana in Oudh (XX, X; 

(3) Aswapariksana, attributed ; 
Lists of Sanskrit MSS. in Pr; 

(4) Aswavatdyaka by Jayadatta 

(5) Aswadigunah in Peterson. 
(< 5 ) Aswayurveda by Gana. 

( 7 ) Aswayurveda- 
(%) Salih otra “ vr 

These are called 1 

sisubhaisajya, uttarotta: 

(9) As wav aid ) ’ 

Aufrecht’s third volume* 

i, Aswachikitsa by Nakula 

Office, in Dr, R. G, Bhandarkar’s F 
(5) Aswavatdyaka 
Gui’s Descriptive Catalog 
Calcutta (1898); by Dipam 
Haraparas^da Sastri’s Re 

(3) Aswayurveda tn 
The Hindu treatises 
with in modern works on 

Horses and Stables * u-~ 

The 68 chapters in tl 
chtkitsd of Nakula, 

Sanskrit College, 
things with their 
feathers, &c., 
their movement; 

&c», embryology, articles 
various ailments and 

1 Pp. 7 , 158, 188. 

1 P. 8. 

* Longmans, Green & Co. 

" Longmans, Green & Co. 


sarasangraha by Vahada, son of Vikrama in Ste.'n 
etermary „ ,» ascribed „ M„ oi SklibcS ^ 

- ,n„»y. UHara, s.riraka, chikiisi,,. kisorachiki, 

' , 7'” lla ' ^histhana and rahasya” in Stein 
iyalca by Jayadatta in Ulwar 
mentions 

5n BurneI1 ’ s Election presented to 1 
epart (,8S 7 - 9 ,); by Salihotra l n Bhalda! 

af M, r* he Library of Sanskrit Coll 
1900) " 3ra ’ grandson of Nidanakara. 

iarapras^la Sastri. 
treat of almost the r ■ 

^ Lieu t.- General Sir 

nayes' training and Horse Manor 

e Aswavaidyaka of Jayadatta 
both edited by P an di t 
> Calcutta, for the Bibliolh, 
anatomy, the good and bad 
a S e , growth and development 6 
:s, paces &c., and usefulness ; 

- : - i of f ood and noui 
remedies, & c . 


Same topics as are dealt 

r F - Titzvvygram’s 

--igemenl in India * etc. 
and is chapters in Aswa- 
■ Cmeschandra Gupta, Librarian 
'■eca Indica (1887) dea! among cither 
SIgr ; S ' as indicated by their colour, 

>e classification according to mettle, 

is draught-animals or as cavalry 
ishment according to seasons, the 



me origin of the science of horses is thus described by the editor in the 
Sanskrit Preface on the evidence of Nakula’s treatise. The winged horses of 
fndra could not be controlled. So Sllihotra was requested by Indra to lop off 
theii wings. I his was done, but the poor animals waited in deputation upon 
the powerful sage who had brought them to this plight He was moved and 
the tesult was the composition of treatises to heal the wounds of the horses 
and minister to the needs of their proper development. 

Appendix 8. 

(/)* Zoological Taxonomy of the Hindus , 

See Dr. Seal’s notes on the subject in Appendices, 

Section 4. 

The Sukra Fauna. 

1 he authors of the Sukra Cycle were well-read men, their culture was 
widely varied, and their scholarship adequately deep. The Mineralogical and 
Botanical data m their work call up before us the large range of their studies, 
as they unmistakably point to their thorough grasp of the scientific literature of 
their times. Further, the brief and fragmentary survey of the Zoological lore 
of the Hindus we have given in the preceding section (i) indicates not only the 
character of the literary atmosphere in which all Sanskrit works were com- 
posed in ancient and mediaeval India, but (ii) also suggests to a certain extent 
the curriculum of nature-studies or the courses of scientific instruction which 
undoubtedly formed an integral part of the libera! education of the Brahma - 
chans of yore. 

I he words of Mark Pattison that the appreciation of Milton’s 
poetry is the last ^test of consummate classical scholarship, apply with equal 
force to the Nihsaslra of Sukr&chdrvva. since in' this work th» * i 
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with standard texts air — -- — - • 

such texts of approved authenticity, and (3) their compari 
the physical and sociological conditions 

and inconclusive, because of the t x ; ^ 

character of the Indian world, in both its physical and human 
Thus with regard to the 
the tentative character of the 
Botanical data. For our aut 
country and the Zoological lor 
not safe to assign a specific character to their refe 
have been able to d< ' ' 

The animal world has been j 
store-house of analogies, illustrations, 

This treatment is 
of the authors 1 
with a positive terra fir 
limits, and does not 
the lore on 

Besides these 

logical ideas dealing with the 
T oxicology is a science as old as t 
treatises from Charaka downwards. 

The Arthascistm of Kaiuilya, the work 
current ideas in its chapter on the management oFthe" 

Thirdly, the agricultural live-stock and domestic 
to m Sukranlti, but the references are not very ex 
detailed treatment of the animal world is to be r 
the Animal-corps of the state. But here, also v/e 
only the comprehensive character of PdiaMp'ya am 
treatises devoted exclusively to elephants and horses, 
details that we exnect in itnnrtk™!,.. . 


e not in many cases possible, because of the want of many 

. ison and contrast with 
are, if anything, really vague, indefinite 
epitomic and almost universal or uniform 

. - 1 aspects. 

i Fauna, it is not possible to achieve even 
s we have arrived at in our treatment of the 
have drawn upon the animal world of their 
e of their people in a very general manner. It is 

rences to animal-life, as we 
o in the case of their botanical knowledge. 

, . — -1 portrayed by the Sukra authors mainly as a 

, &c. for the truths of the moral world 
more or Jess conventional, and, while it indicates a familiarity* 
with the habits, habitats, &c, of animals, it does not supply U s 
. >ma or a reasonable ground for presuming any geographical 
seem to prove anything beyond a mere acquaintance with 
the subject, through fables or adages. 

illustrative references, there are in Sukranlti some toxico- 
sensitiveness of certain animals to poisons. Now 
the Ayurveda. We meet with it in all medical 
Pdlakapya also deals with the subject, 
k of the 4 th century B.C., utilises the 
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unseen agencies for the welfare of elephants Thu-? Amt- 

7* .hr«e Cil, in *, rJ, " L . ^IT "!* 

tr k t s - sacrific “ “ „ :ri' n ” 

■" s r ior k *^ «* * or 

BontjV. ~ '" l been dcscl lb '<l in the tat hvn chapters of Palakapy,. 

,,n,w "« d'pih '» T’i'/tenni"! ' K W °n‘' “‘"7" 

ie truth contained m the following words with which Mr ? . , . 

™ t Uapa 'f u — * oiC 

Ua\e seen the comprehensive character of its scone am! i- , , • 

■»olfa,-e and grow,,, o, S „C, import,,,, animals as ZI' ‘ h ™ Vo™ "V £ 
e ep Jam, on wind, depended, to a great eaten,, bo, I, the economic proeneritv 

and political security of the country.," P s P ent 3 

eviden?fr Udty ? Z ° 0l ° 8k f Inf ° rmatio ’ 1 su PP !ied b y SukranUi would be 
evident from another cons.deration also. In the case of the Flora the enu 

me. at,on of trees m two lists gave us scope wide enough for the application 

the ecological and literary methods in order to find out its locale But 

the authors have not presented us with any taxonomy of animals scientific 

or unscientific, or any register of the fauna to be kept in Zoological °ardens 

J m 1U ” tln f f ° r .! StS ’ ° r the hke - We do not read ™ the Sukraniti 0 f any sys- 
tem of classification or enumeration like that we find in the Artha-sdsira k.v 
example. The following list of Kautilya, though very poor, does at anv ' ' 
urmsh us with a positive record of the fauna in the Royal Gardens or Sr 
Forests of the Empire ruled front Pataliputra, the historic city of Ei-Jm 
IlKim 1,1 tlle P os t* Buddhistic ages. The animals' that were' exemoted f 

“ d — ~ 

therorests under sta!<! pr °- 

life. ^ lhosebil ’ ds r fishes, deer, and other animals that do not prey upon 

(3) Calves, bulls, and milch-cows* . 

(4) Ocean animals resembling elephant, horse, man, ox, or ass 

(5) Fishes in rivers, lakes and canals. 

(6) A few game-birds, specially named as follows : cranes in h, 

lakes and canals, ospreys, sea-eagles, gallinules, swans, flamingoes & c B.nh' 
many ducks, pheasants, fork-tailed shrikes, partridges cuckoos ’ ” 

parrots, Turdus salica (main*). ges r cuckoos, P eaCocks . 

(7) I hose birds and beasts that were regarded as sacred tea t u 

enumerated in Asoka’s Rock-Edict V). those 

1 Law’s studies, pp. 32-33. The protection of birds hV^vri en u,,Z|J~V FT 

necessity as worm-eaters. Cf. tho wrol.-hod condition of hw„i, ' f tn<,s is « 
result of the indiserlmimile destruction of birds ' agriculture as a 



Even such a list, if we had it in Sukraniti, would not have been suffi- 
cient for the purposes of finding out the locale of the Fauna and of the authors 
who described it ; for (i) a study of the Zoological geography 1 of India would 

indicate that these are more or less uniformly distributed throughout the coun- 
try, and (ii) the commercial history would show that fauna have been imported 
to long distances from their native habitats as articles of commerce. 

But Sukraniti refers to animals only incidentally as it were; the natural 
presumption being that the nature-studies in it, as far as the fauna is concerned, 
are not probably the result of any direct local or personal experience, but are 
derived from the perusal of works on the subject or the store-house of floating 
Zoological literature. If, again, personal or local experience be admitted, no 
conclusive evidence as to the home of the authors can be secured, since the 
animals may be brought from place to place for purposes of sale. 

ro fhe e f‘ stence °f camel-corps in the army seems to be a special feature 
0 u ranlti and might point to the locality where camels abound.* 

But camels have been important in Indian economic life since at least the 
ays of Artkasastra. Thus, among the duties of the superintendent of pastures* 
m Uiandragupta’s Empire, was the regulation of the grazing of cattle. “As to 
e un of animals that were allowed admission into the grazing grounds 
we have information from two passages. The first nassam* ♦i.„ t ’ 


recognised to be a 1 source of power to the king ’ by the 
ter of the first Empire-builder in India, it is not difficult to see 
uel-eorps should have been a regular institution in the war- 
t of Hindu kings of any importance. Even if their territory did 
areas specially fit for camel-life, rulers would find no difficulty in 
:m as ai t!cles of commerce for purposes of conveyance, peaceful or 
may e observed that, as marketable commodities, animals, though 
ian metals and precious stones, are more so than flora ; the ‘ mar- 
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and existence of camel-corps, therefore, do not n 
habitat of these animals, but solely to the povv 
of the persons who command them. 

Just as in the case of minerals we could not 
elusion as to the locale of the S ultra authors, so a 
inability to point to any geographical enviror 
stanip on the work. We proceed now to givi 


reserving tor subsequent treatment the agricultural live-stock and animal 
corps, we notice here the various orders of fauna treated by the Sukra authors. 

(a) Primates . 

I he monkey* is one of the animals whose sensitiveness to poison should 
be availed of in the detection of deleterious and malefic ingredients in the king’* 
food. 1 he test is supplied by the fact that at the very sight of poisoned 
foody monkeys pass stools. 

1 he Sukra authors have recorded also the tradition of monkeys being 
followers of the hero of the Ramona. “ There has never been a virtuous king 
like Rama, of whom even monkeys 3 accepted service.” Again, “ Fate was 
certainly unfavourable to Rftvana, when he met with discomfiture from even 
one monkey 1 on the occasion of Fan abhanga” 

(b) Carnivora , 

There are three families of this order in Sukraniti— Cats, Dogs and Bears. 

i, Felidae, 

, . The Felidse or Family of Cats is represented by (i) the Lion (2) the 
Ciger, (3) the Fishing eat. , ’ 

In Sukraniti, the lion is the embodiment of strength 5 and prowess. The 
authors have illustrated the strength of unity by drawing the analogy of the union 
of threads. “ J he unity of opinion possessed by the Many is more powerful than 

the king. I he rope that is made by a combination of many threads is strong 
enough to drag the iion.” s 

I he lion is the king of animals, and hence is used by all Sanskrit authors 
for comparison with the ruler of men. Lion-cuhs are like princes ; « in the 
section dealing with the management of princes we are told that “ even when 
well-governed, if they get a slight opening, they forthwith kill the protector as 
lion-cubs kill the elephant at the first opportunity * ■■ 

Lions were tamed 7 in those da vs. The taming nf linn. i . - 1 ■ 1 


1880 - 01 , P 

Sukra IY 
Sukra II, 



m statecraft. One should bring friends and foes to bav b 
appropriate methods, just as snakes, elephants and lions are tamed.” 

The tiger 1 is one of the animals with which the king is advised to snort h 
ie i forests, and which is to be used by him for extirpating the undesirable ie 
seditious or intriguing," relatives in the interest of the state’s prosneritv. 

Tiger-hunting was 
men; among the general rules of 
not go alone to attack snakes 

The tiger is knc 
is also stated that the king 
valour by organising hunti 

Thus we read that, 
the lion, the king of beasts, 
the king, who acts at h 

The tiger 


certainly one of the adventurous feats of 
morality we have the advice 
tigers 3 and thieves. 

wn to be inferior in 
should 


position to the 1 
promote the soldiers’ stren; 
ng excursions against tigers 4 and big game, 

just as even the tiger" and the elephant cannot 
so all the councillors combined are unable to 
is own sweet will, 

is also known to be untam< 
with tiger,® fire, snake, and other ferocious 
served, the king and these things ca 

It lias to be remarked that Suk 
animals belon 
tion of images of gods < ' 

we have the foliowing rules 
black marks (stripes), huge ph}' 
large eye-brows, big 
marks. I he difference between 
marks, not in appearance, 
family is known by the proverb commo 
of these animals. 

1 he tiger is one of the animals that have suj 
state. I bus, on the authority of the Tamil classi 
says in Ancient India'-." They did not forget 
regular customs establishment, the officials of vvl 
stored up the things that could not immediatel- 
leaving them in the dockyards carefully sealed with 

The cat* is the animal the lustre of whose ey 
the moving rays of a gem, called Vaiduryya. The 
well-known to the Sukra authors. In the suppierr 
the political morality of rulers, Sukracharyya advis 
th e look out for oppo rtunities. “ One should wait , 

' Sukra I, 665-66, ~777T 

1 Sukra II, 55-56. , ” 

• Sukra III, ,123. „ ‘ ' j. 

" Sukra IV, vii, 830-31. » 

• Sukra IV, iv,8SM5. „ o“t 


he advice, “ Association 
not good. Even when 
s to any body.” 

. , , a authors k 'iow of the lion and the tiger as 

gmg to the same tribe, the Feliria* ? n JC u & er as 

' ' «,„i .i • *, d * the secti0n on construe, 

and their vakanas (vehicles or conveyances or symbols) 

The tiger' has the form of a cat, yellow colour’ 
's.que and no manes. The lion has a thin waist, 
y a joung appearance, manes, grey colour and black 
< the lion and the tiger is only in manes and 
I ne fact that these animals belong to the same 
11 e,10U § h ™ that the cats are aunts 
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and by creating confidence extirpate the enemy whose soul has 


The rank is but the guinea’s stamp, 
The man is the gowd for a’that. 


You see you birkie, ca’d a lord, 

Wha struts, and stares, and a’ that ; 

I hough hundreds worship at his word 
He’s but a coof for a’that.” 

tit. Ursidce. 

_ T he Hrsidas or Bear-Family is likewise not in 
species has been mentioned and that only once. 'I 
to be those that have snake-like tongues and the c 
the black bears’ are referred to, which are cove re 
habit some of the hottest parts of India, are general! 





whenever there is a general reference to animals or an enumeration of seven 
species, we may take it to imply the ungulates. Reserving the agricultur; 
and military live-stock, e.g., the elephants, horses, camels and bulls for separat 
treatment, we mention below the various contexts in which the other familie 
of the ungulates have been referred to by the Sukra authors. 

i. Cap ri dee. 

Ihe Capridse or Goat-Family has been well-represented in Sukranlt 
Of course the distinction between goats and antelopes cannot be traced in it 
Among the references to cattle, without any specification, goats are to be under 
stood as belonging to them. And in those passages where one or two animal 
have been mentioned by name and the others are referred to by an “ etc.,” goat 
should certainly be counted. *’ 

Some of the officers in the Department of Live-stock in Hindu States an 
in charge of goats, 1 sheep, cows &c. Only such persons are to be appointee 
as are skilful in tending and nourishing them and who have love for thost 
animals. 

Ihe goat is known to be a very stupid animal. The stupidity oft 
man, vain through possession of wealth, is thus described The man whe 
is proud of his wealth does not know of his own infamy, just as the goat 1 
uses his urine to wash his own urine-scented mouth or face.” 

The comparative prices 3 of sheep, goals and cows are given below : 
Ordinary ; 

She-goat = \ cow [ = \ silver pala ( = R s . 4)]. 

She-sheep = f she-goat = A cow [ = R s . 2] 

Extraordinary : 

Cow = 8 or 10 silver pa las - Rs. 64 or 80. 

She-goat or she-sheep = 1 silver pala = Rs. 8. 

. The PubIic Finance of Sukrachftryya recognises goats and other animals 
as important national resources to be tapped in the interest of the state The 
king should realise one-eighth of the increase of goats/ and one-sixteenth 
of the milk of she-goats. The payments are to be in kind, it appears. 

ii. Ovidce . 

Ihe Ovidae or Sheep-Family has received the same treatment in Sukra- 
mu as the Capridse. We have seen in connexion with goats the rules about 
the appointment of officers for the management of the royal live-stock The 
prices of sheep also have been given above in the comparative statement. 
The wool derived from the fleece of the sheep is, like silk, an important article 
of the royal household; and trained men have to be appointed to look after 



The Cervidae or Deer-Family is celebrated in Indian classical poetry. 
Ihe elongated eyes of the animal are the touchstone of beauty in visual 
organs, according to the aesthetic sense of damsels idealisd by Hindu poets. 
Ihe animal is also appreciated for its gentle and tame disposition, and is the 
invariable stock-in-trade of authors for describing peaceful hermitages of 
ascetics and saints. The deer is known to be very fond of music. In Rajput 
school of painting, the deer is the conventional symbol 8 for one of the tunes 
or Raginis, called the Tori. Sukracharyya, in describing the Visayas or things 
of enjoyment which overpower the character of human beings, ' refers to the 
effects of delightful sound even upon lower creatures: “ The deer , 3 which 
is innocent, feeds upon grass and blades and can roam far and wide seeks 
death attracted by the music of the tempter.” This fondness of the deer for 
music has been again referred to in connexion with statecraft. “One should 
always do good of those whom one intends to ruin. The fowler sings sweet 


revenue . derived 



size, Sukr&ch&ryya teaches man humility by the following illustration : “On 
should remember that there is the animal which devours the devourer < 
whales , 1 RSghava is the devourer of that even, and there is the destroyer < 
Raghava.” So the rule* is that the wise man should never consider “ I at 
superior to all, I am more learned than others.” 

Section 6 a 
Aves in SukranUi . 

Birds 3 are mentioned along with the cattle and other animals as some o 
the attractions of the place where the capital city is to be built. The economii 
importance of this department of Fauna is further shown in SukranUi by th< 
provision for the appointment of a special staff to look after the birds 1 main, 
tamed by the state. Some of the battle-orders in which troops are enjoined tc 

be arrayed indicate careful observations of the limbs of the aves and their 
habits, &c. c 

(a) Passeres. 

Passeres 5 constitute more than half of the Birds of India; but only one 
ami y of this order has been mentioned in SukranUi, eg., the Eulabetifte/ The 
gac le, talking mama or hill maina which belongs to this family L to be 

r, , ,U K , f am,na£ion of r ^al food. The toxicological principle is the fact 
at the bird begins vomiting at the very sight of poisoned food . 0 

(i>) Coccyges. 

I he cuckoos belong to the Cuculidae Family of this order. The shout of 
,£ b, t ' S J li>own to be sweet end h« been much p« tis ed both 

the east and west. In advising people to learn restraint and gentleness in 
speech, Sukricharyya remarks that “ the voices of the drake red with passion 
die cuckoo and the peacock are not so attractive as those of the good Tnd the 
wise. it requires to be noted here that poets have not bestowed much atten 
tion on the talking main, which has the wonderful power of ImitZg bu^I 


(c) Psittaci, 

pat rots, which can be made 
Among the qualifications of person: 
one is the ability to teach r 


To this order belong the 
voice like hill maicias. / 
the Department of Live-stock, 

1 Sukra 111, 448-47. 

'Sukra 111, 444-45. 

* Sukra I, 425-28. 

4 Sukra II, 287-88. 

‘ Indian Empire, Vol. I, p. 239, 

* Sukra T, 654-57. 

' Sukra 1, 337-38. 

* Sukra II, 800-02, 
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Mowtg’ n„e S s “ kraCbar) ' ya referS “ Sai ” “ of those birds in the 

. " T'he dephani, tile horse, the °x, the child, tile wife and the narroti tret 

the qualities of their teachers through association.’, P S '‘ 

(d) Accipitres. 

To this order belong the Indian birds of nrpv c , 

Oiiij bird mentioned in Sutrinit, , hat „ y be ^ in ““ 

'y gieal older. One of the qualifications of men to be aonointeH ; 
large of birds and animals is the knowledge and skill of catching' hawks- bv 
a^ropnate enticements. They must know when such birds fa, i vfe.ts fe 

thioat and tail medium, and the mouth small. ' 8 ’ 1 

{e) Columbce . 

order "Sf TT "f" ** bd “*™S “ Colombo, 

th - „ , r , ,, su PP hed 'he form of a battle order called after it 

u *ZT VyUha *°\ ? ^™ a -a y . It is to be formed accord^ tl he 
nature of the region and the troops in the same rows as the movements of 

22 ss & 11 is that order in which the h is m 

(/) Gallinm , 

, *^ 11S orc ^ er comprises the common Game Birds of Indin ^ r , 

in",-: Ph£,,antS - Par,ridges ’ ™- «*r 1, wifte^t’Ied 

::r„ r- r r at r a ~- - 

•he notes of the peacock - Bn, thl .o fee’oTf impeTetk Zll ^ 
that of the good and the wise. So one should use p,e a “mn I 12 77 “ 
good men and enemies. The sensitiveness of peacocks to poisons is aTeft 
be utilised in the examination of royal food ; for at the sio-ht n f 
toxicologists say, peacocks begin to dance. • The feathers * ' „r ,1 ‘ , , P °'“" S - 
known to the Sukra authors a, possessing bright Sire ofel d or" *_? 


1 Sukra III, 582-688. 

* Sukra II, 300-302. 

* Sukra IV, vii, 527-28. 
4 Sukra. IV, vii, 569. 


‘ Sukra IV, vii, 558-58. 
“ Sukra I, 335-88. 

7 Sukra I, 654-57. 

’ Sukra IV, if, 87. 
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when it runs with contracted legs, neck raised like that of the peacock 1 and half 
the body trembling. 

The jungle-fowl or the cock 8 is known to cry at the ver 
This supplies a test to the medical officers superintending the 

I he tittira or partridge has been referred to only once, 
the men in charge of birds should be competent enough, amc 
to domesticate the partridges.* 

(g) Grallce. 

The Gruidse or Crane-Family is one of the many famil 
this order that has been mentioned in Sukranlti 
the sight of poisons. Hence, their utility to men ; 
should always have their food examined before 


ies belonging to 
L Cranes get intoxicated 4 at 
and especially to princes who 
meals. 

( h ) Anserees . 

Ducks belong to this order. These birds begin to limp' at the very si-ffit 
of poisons. This sensitiveness is to be utilised by the medical men of the pa la°ce 
Drakes or Swans or Ganders are also famous in Indian poetry as emblematic 
of passionate love. 1 heir notes are known to be sweet like those of the cuckoo 

an t e peacock. Thus we have the advice regarding cultivation of restraint 
and gentleness in speech: “The voices of the drake' red with passion the 

cuckoo, and peacock are not so attractive as those of the good and the wise!” 

Section 7* 

Reptiles in Sukraniti. 

According to the Fauna of British India {i 890- t 9 oo) there are altoo-ether 
153 genera containing 5S S species of reptiles in India. These belong to°three 
orders: (,) Emy do sauna ox Crocodiles; (a) Che Ionia or Tortoises and Turtles 
and (3} Squamata or Lizards and Snakes. 

“ The Reptiles of India’ are far more numerous than mammals and more 

wHdhe Snake ' bitCS aI ° ne C3USe more deaths than all the 

wild beasts together.’' 

It is not strange, therefore, that Reptiles should have made a deep 
impression on the life, habits and thought or literature and art of the peophTof 
India m ancient and mediaeval times. Sukranlti is full of references to reptiles 
especially to snakes, indicating the great familiarity of the authors and their’ 
countrymen w.th these species of Fauna, whether thev willed ,> ™ 


Sukra IV, vii, 207-98. 

Sukra I, < 354 - 57 . 

Sukra II, 297-298. 

Imperial Gazetteer of India 



acture the alligator pattern of ornaments and decorative devices much 
appreciated by connoisseurs. The national taste of the people also finds satis- 
faction in the alligator shapes perpetuated in sculpture and painting. 

Nor is this all. I his family of reptiles has contributed a technique to 
military science or Dlianurveda. Thus, according to Sukraniti, one of the 
recognised Battle-orders is the alligator array' in which the commander should 
ariange his troops when he has to face an opposition in the front. This vyuha 

and? ay r e "n‘ bedaS t!lat form wllich * las Tour legs, long and thick mouth 
and two lips I here is no doubt that the formation is based on a correct 
observation of the external organs of the animal. 

(b) Che Ionia. 

Tortoises are sacred to the goddess Yamuna, another holy river of the 
Hmdus m upper India. Like the Boar, this species of Fauna has contributed 
an avat&ia, or one of the 10 divine incarnations, to Hindu mythology. The 
animal has been referred to only once in a passage that describes at once its 
physique as well as an important feature of the material civilisation of ancient 
ndia. I he Sukra ideal of road-making is given in the following line: “The 
roads are to be made like the back of a tortoise 3 (*>., high in the middle), and 
should be provided with drains on both sides for the passage of water.” 

Tortoise 4 shells seem to have been some of the at tides of trade in the 
early Christian era. The Periplus records that from the port of Muziris on the 
Arabian coast, famous also in Tamil classics, the list of exports included 
among other things “ tortoise shell from the golden Chersonese or from the 
islands off the coast of Limurike.” 

(c) Squanmta . 

The dangerous character of snakes is too .well-known. But bad men are 
more dangerous than they. The advice, therefore, is that “ one should associate 


‘Association 
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with tiger, fire, snake 1 and other ferocious ai 
served, the king and these things can never bt 

- Snake-charming* was practised, as ever 
charmer over the snake supplies a very charac 
masters the king by the force of mantra {chan 
charmer subdues the snake.” 

Of the above extracts, four 

rules of morality. As all the references are but 

enormous impression made by venomous snakes on the 
people. 

The same topic about the natural or 
harped on in the following verses : “ Ins 

:auses of their anger, not pleasure; just a 
s for the making of poison, not of nectar.” 

Sukra authors have recorded the tradition of gems 
leads of snakes. “ The gem on the head of the snake* is 
treat splendour, but very rare. Snakes' are also said to 
ources of pearls. The real explanation of the popular ic 
he chapter on mineralogy. The snakes have to pick ud 


come from a single chapter, that on the general 
casual, they indicate the 
general thought of the 


igi ained maleficence of snakes is 
:tions to foolish people are the 
he drinking of water by snakes 3 


oc ‘ ve me purpose ot pointing out 

The snake has contributed oue battle-forn 
vyala or snake array 8 should be devised by the 
is on all sides. It looks like the snake. 3 

Further references 

(0 As an ordeal or divya : 
the poisonous snake* by the hand 
is proved ; otherwise not. 

(2) The earth swallows the 
who does not go abroad, just as the si 
holes. 

(3) One should keep five cub 
horse, one hundred cubits from the sr 

1 Sukra III, 518-19. 

5 Sukra III, 561-62. 

3 Sukra IV, i, 87-38. 

4 Sukra IV, ii, 98. 

‘ Sukra IV, ii, 117-118. 

' Sukra IV, vii, 529 - 31 . 

’Sukra IV, vii, 565 . 

* Sukra IV, v, 478. 

’ Sukra IV, vii, 604 - 5 . 

10 Sukra III, 281-2. 


to snakes are given below 

The accused has to swallow 
; and if he gets scot frp, 
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■ ■ v Section 8. 

Pisces in Suhraniti. 

.Fishes and Fish life are well-known to Sukra authors. Fishing and angling 

r:v;r?r? ra,li>r « r «>« mm*™ in s*™,* 

about the bad effects of the inclination to satisfy the sense of taste, one of the 
classical vyasanas or vices, is draw,, from angling: »TI,e fi-h,' though i, dives 

for°dcT,h'‘'°The B'sS"“,r d "t™* i" diS,a "‘ ab ° des ’ ,as,e * tbe »'«'= With meat 
T! • r ; , . fi h 18 thus the ob - ,ect lesson for the danger from rasa or taste 

and t f r re r° rde<i agai " : “ The <!eer * the elephant, the flv the bee 
and the fish -these five are ruined through sound, touch, form, 'smell and 
taste respectively.” ’ ar3CI 

Fish-eating* is also known ; but it is described as a local custom confined 
to madhyadesa. The limits of the country indicated by it have been discussed in 
he chapter on Geography. It has been suggested that the ideal advocated or 
‘norm represented by the Sukra authors is one of vegetarianism Till 

ment1o 80 f fi 1 ! 1 ” 8 abn ° rma1, !t haS t0 be noted that >" Sukranfti there is ’no 
mention of fishermen as a class,* fishing as a kala or realisation of 

from that industry. It may be surmised that it is no! one ofte a te 

occupations of the country according to Suknniti Z , State ” eco S msed 

for wlrnm i, was compiled being generally absttmi™, h , Z ma ZrlnZZ 

Fishes are known to be sources of pearls. 5 

Like the tiger, the fish also supplied an emblem of kings In the twi 
classic, Epic of the Anklet, (and cent. A.D.) “there are a numb* of L f 
ences throughout the work to the erectin* of the fish It V ' 

Himalayas. * * * These achievements are deadly as afib^ to 1 ?" 

Pandyan in Canto xvii.” 3 d t0 the ,ei £ llln g 

. ; Section 9. 

Invertebrates in Sukranfti. L 

Sukraniti is not so rich in observations regarding habits hahif 
organs, Sc, of invertebrate., a, of vertebrates, especially Les d £"Z 

Conches belonging to the Mollusca class of Invertebrates , r , • 

>ant in Hindu religious ceremonies. The notes produce* \ l !ry . ,mpor - 
sheds of these molluscs with the mouth are integral features Looted ‘‘T 
auspicious and purificatory occasions. In SukranTti h«e W ' th 

together with drums, trumpets, pipes & c., as M*?'? 

their sounds, like bugles, the construction of battle-arrays » Thev ^ 
tnown ,0 be the s onrees of pearl,,- like snakes, Their cdo„r “ 


1 Sukra I, 209-210. 

® Sukra III, 99-94. 
s Sukra IV, v, 90-90. 
4 Sukra 11,800-411. 


6 Solera IV, ii, U7-m~ 

Aiyan gar’s Ancient India . p, 
‘ Sukra II, 402-8, 

* JV. if, 117-118, 



characteristic. The teeth of horses' acquire this colour from the twenty-first 

in l Jr d ‘ iS ° r . C T/ ieS 3re alS0 sma,ler s P ecies of ^e same order important 
n Ind,an economic life as a form of what is technically called « money.- The e 

are the lowest corns for the standard of value and medium of exchange Tbev 

are mentmned in Sukraniti only in connection with currency, - as inditing Z 

^ third species, belonging to the Mollusca, mentioned in Sukraniti is known 
to be the most prolific source of pearls. It is the oyster-shells ’ It i. T 

cZ'h 1 7 d f '° m theSC Shel,S that are used in ornaments, for these alone 
can be bored or pierced 4 ’ one 


.. aucn °“s nave referred to several tiny i 

«•», th, By. „ object lesso 'X' 

Mh!T 5 ° r K 1CeS ° f HindU EthiCS - “ The ^ ets death by fa II in 

he wickfa ,E f. PaSSi ° n thr ° Ugh § ratifica tion of eyes 

i e wmk n a m.ld lamp.- The danger of men from pleasures of 

® thus Illustrated by the case of the fly. Similarly, the bee* illus 

=r ro„ .*»«». or smeil. » The bee which has the pow“ of c, 

for °meil » ' ' Thi.T ' 5"*' ’“"T"'' cau S bt a lotus becau 

tot men. This lecture on the necessity for the control o 

1 X‘ o Vf self - r ' s ‘ raint is 1" the chapter r G : 

.five e’ruiled A T’ ‘ h ' d ' Phant ' the ,be b « 

.» med thiough sound, touch, form, smell and taste 

So one should duly enjoy these things with restraint 
:her characteristic of bees has been recorded. At the very sie 
o . ees begin to hum. This supplies a very good test for 
po.sons, and is utilised by toxicologists. 

and worms have been referred c, i 

minutest ere,^ o'f , 

. who are fiise.sefi loTX £ 2 

£ upon even ants and worms 9 as on «»if. j ■, r , ’ 

ould be doing good to him.- ’ ^ ' f the enem y 

Section io. 

Agricultural Live-stock in Sukraniti. 

1 Snkra IV, vii, 321-24. 7rv — 

2 Sukra IV, i, 234 Snkra *« 2 <>7-8. 

* Sukra IV, II, 117-118. ‘ Sukra I, 211-12, 

5 Sukra IV, ii, 123 &ukra III, 33-34. 

, a , TTr 8 Sukra I, 854-657. 

Sutra III, 20-22, 
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, this section we propose to deal with the animals specially useful in agriculture 

? U m C nIp an ™ a ^ are (t ) f ld!s and bullocks i ( 2 ) Cows, (3} Buffaloes, both male and 
«na!e,(4) Sheep, 5) Goats, (6) Horses and ponies, (7) Mules and donkeys, 
(8) Camels. We have already disposed of sheep and goats in a previous 
section; and, as in Sukraniti, camels and horses are put specially to military 
purposes, we reserve their treatment for a subsequent section. Bulls also have 
been mentioned as draught cattle for the military establishment, but their 
importance in agriculture and ordinary conveyance is, however, well-known 
We proceed, therefore, to cull from Sukraniti all references to cattle, ploughs, 
carts, &c., that have any bearing on agriculture. 

Both agriculture and pasture are included in the list of topics dealt with 

’ 1 I ! 7r e ° a ^; i Wh ' ch coincides more or less with the modern science 
or art of Economics In Varta * are treated interest, agriculture, commerce 
and preset ration of cows.” As Varta is a branch of learning recognised in the 
curriculum of studies for princes, we may take it that matters connected with 
veterinary science, agricultural live-stock, entomology, & c , such as they were, 

ad to be studied by persons who were called upon to rule over the destinies of 
mankind, 

we ihlrlf C T’ hG ? Ver ’ affeCt the pe0ple m0re than P rinces - In Sukraniti 
we therefore have references to agriculture and the breeds of animals employed 

n,t specially in connexion with the activities of the people. SukrachVyya 
as described the tending of cattle and cultivation of lands as two of the 
“7*"°“ «/ VaMyas,- and ,„e driving of pi as one o f U,“^p.fro!' 

, " ‘ “ ' ,lD,cu11 10 ‘he difference between cultivation oflands and 

cravvmg of ploughs, unless the former implies supervision or high class 
intellectual work in connexion with agriculture, and the latter purely mechanical 
manual work. Whether Vaisya or Sudra, the cultivator ce. tah.iy forms an 
important member of Sukriicharyya’s social system with his own cusTom” 
rues, ti aditions. It is, therefore, definitely laid down as a juristic principle that 
rhe cultivators should have their disputes® decided according fo the usages 
of their own guild, &c” And the drawing of ploughs is a kala.* 

Indira!!!! 31 'y ou ' d be cal!ed "Simple Co-operation ” in modern phraseology is 
n ated in the following rule regarding agricultural life : “ The women slmuld 

a rnTx^m a <>f S the” C & t fUnCt ' r °" S ° f maIes - viz ‘> agriculture, &c.” We have here 
maxim of the Cottage Industry System rendered natural through the 
organisation of the Joint-Family. U ° !i tl,e 

The only reference to the use of cattle in agriculture is in the lines on the 
authority of Manu, describing the resort of Brahmanas to this occupation’ under 
.-l e i t !'!Li 0 l ld, . ! i o "!:l conditiorw are that Brahmans must ha^e 16 animals" 

„„ * Sukra IV, ill, 87-40, 



cotneir ploughs. Ksatnyas, when they take to agriculture, should 
ihe normal number, e.g., that for Vaisyas is 8. The Sud 
an r e Antyajas 2 only. The difference in the number of cattle 
tor the same work according to the caste of the 
justified in those days by the idea that, 
occupations were non-agricultural, 
should be looked upon when they do take 
they are not used to it, they should have a' 
to relieve them of the 
being manual does not r~ " 
and other sages has been invoked to 
5 an occupation of Brahmanas. 

The conditions of 

"The cow 1 with good horn 

milk, and has good calves 

The prices are given below : 

: • (0 A good cow «*, R, 8 , , Xi twiM lhe pn .„ of , she . 

(*) The h,gh pnce for c °ws is, however, Rs. 64, or Rs 

<3> T a\Vi i t,lf P , riCe ° f , ab " ffal0 ’ iS,hes an>e: >s that of', 

Rs. 6„ or So, o r ,6 „ r 

fh, ? f f ? r '"buffaloes. i5 Rs . or Rs . 5 , 

that for the male cattle, 4 

The revenue' from agricultural cattle is realised at the folio. 

. ; 0) ne-eighth of the increase of cows and buffaloes 

1|| . (?) 0ne * sixt eenth of the milk of she-buffaloes. 

The milk 6 should never be receiver! k f i * • 

Carts have been referred to—nnf r ^ 16 f ° r his own 
purposes, but with the military establishnimiT 1 *' CO “"? Ction wit 
in the following proverbs- / But or dmary cart 

just as it is better to be I pedestrian fi T ^ ^ 6n T and 

"Pedestrianism is better than u_.. . g ° 1 ”. a vehIcIe afteni 


1 2 COWS, 

ras ^ ay have 4 cows 
to be employed 
worker, seems to have been 
in the case of those whose normal 
e. g., Brahmanas and Ksatriyas, agriculture 
to it, as an apaddharma ; and as 
... . helpmates a larger number of cattle 

p lysical strain than those whose ordinary occupation 
require the extraneous help. The authority of Manu 
prove the legitimacy of agriculture being 

good cattle are indicated in the following line : 

s and fine colour, which gives plenty of sweet : 
has very high value, whether younv. small or bra, » i 


A Sukraiy, ii, 186-187. 

’ Sutra IV, ii, 188-189. 

8 Stikra IV, ii, 193 , 

7 Sukra III, 569-70.; 

8 Sokra III, 572-3, See also 
of commanders and govern 
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warfare m cases created by the killing of 
I he physical considerations of time, place 
most vulnerable point of national honour an< 
adversary. 

_ II : may be possible to find out the age 
this Doctrine of the Divinity and In viol 
stone of Hindu socio-religious system Th 
period not preceding the advent of the Musal 
formidable rival to contest the sovereignty c 
dusthan. 5 J 

It may be interesting to add here tha 
thinkers have been gradually coming to , 
own way. Thus to quote from the Encychpa 
** civilised people were ever to lapse i 

Cow would certainly be their chief goddess. 

tbe cow I She is the mother of beef, 
cheese, to say nothing of shoe-lio 
amiable, ever-yielding creature, who has 
Joea not share with man. We rob her of ter children 
ier milk, and we only care for her when the 


at m the -western countries also 
appreciate the Cow-cult in their 
ndSa Britan nice (.Article on Dairy): 

into the worship of animals, the 
1 a fountain of blessings is 

the source of butter, the original cause of 
ms, hair-combs and upper leather. A gentle 
no joy in her family affairs which she 
— -i that we may rob her of 
robbing may be perpetrated." 

Section ii. 

Economic Zoology in Sukrexniii 

ences in which the Fauna have been mentioned by 

7 8 '7 n 7 3n ideaafthe uses which their country- 
al world. The importance of animals in military life 
next section. In the meanwhile, we shall mention the 
lomic zoology of Sukrtcharjy a that cannot be covered 


will be dealt with in t 
odds and ends of the e 
by all these. 

Of course milk is one of the most imp< 
Among the 64 kalas we have two connected 
ing. Similarly, ghee is also mentioned in Si 
tnic importance. One of the important iten 
Industry and Commerce seems to have bee: 
Foodstuffs. We find even SukrUcharyya CO 
is given in the following lines Falsehoods 
with regard to ghee, honey, milk, fat, &c." 

1 Sukra IV, vii, 453. > 

* See the articles on Adulteration and Dairy i 

4 Sukra 1, 690-2. 




, according to what Sidgwick would 


Not these innocent industries oniy-but even the more cruel and untouch- 
able ones are noticed in Sukranlti. Thus, in addition to the above two kalas 
we have three more connected with animal life in the list of 64 arts : 

(1) Softening of leathers. 1 

(2) Flaying of skins from the bodies of beasts.* 

(3) Extraction of oil from flesh (fats). 8 

It is to be understood, as a matter of course, that the chemical and 
mechanical processes allied or auxiliary to the above industries must also have 
been well-known. 

Commerce and Industry in leather must have been important enough 
We do not find any reference to fishermen as a class or fishing as an occupation* 
as we have already noted. But we read of bird-catchers and leather merchants* 
among other classes of persons who deserve state encouragement. 

And at least one product of the leather-industry was L universal demand 
e 4 „ shoes. Tims, among the general rules of morality to be observed by 
both people and princes, we have the following : “ One should always bear 
medicinal substances in jewels, &c„ consecrated by mantras, have Umbrellas 
and shoes,® and walk in the streets with eyes fixed on the straight path 
;0fily.’* Here we have the ideal of material life that a gentleman of the 
Sukfa-days was expected to follow; and shoes form an item in what would 
have been regarded as the ‘ proper’ or decent dress of a householder. That 
the use "f shoes was common enousth would he r_n • 
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Scvthtrl T C rr 1 0fSh f? and g0a£S or tbread spun by worms (silks) by the 
Eastern tribes^ R 3 ^ f ankaS '' I,ousill g s fo >* elephants by princes of the 
5 ven ” l0WCr ® e " ga1 ’ Midn W alld Ganjam. Panini also, has not only 

# 8 J, It , ' COUOn ’ WCaving ’ cIoth ’ turba “ s . sewing, &c., but also for 

s^f^^ , W r lle0SmfiS “ d «•! « Silks are 

trousleaum,! “T’T* 3 , * a “ cn * lhe constitnen.s of Site’s 

.. , . f v , ^ ana> ’ 1 ma ^ a 'so added that animal products, e p 

in the^l Y f ’ U r Gaya ' and ° ther b ° Vine animalS livin g iu hilla were usfd 

YuktikalZ ^ T ° f chdmams > or Ay-flappers, described in the 

ukti kalpataru as one of the most important insignia of royalty. Some idea of 

be .. f " rn,ed from " ,e rac,,i,ai 

etu, Himalaya, Kailasa, Malaya, Vindhya, GandhamSdana and other moun- 
tams as the ^hab.tats of the animals yielding the requisite hairs of various kinds. 

. Dr * R ajendralal has described some of the shoes and boots in Hindu India 
in his Indo-Aryans. We know the tender story of Bharata's placing a pair of 
Rama s slippers on the vacant throne of Ayodhya to officiate for him during his 
exile. Mediaeval Sanskrit authors allude to them pretty frequently. The 
hsnu Purdna enjoins all who wish to protect their person never to be with- 
out leather shoes. Manu forbids the use of others’ shoes (IV 66) as Sukr, 

considers the use of others’ gold and jewels, &c., as a chhala ' w social offence 
f he Puran as recommend the use of shoes in thorny places and on hot sand 
At nan notices the Indian shoes made of white leather, which, according to the 
description given, may be identified with the Uriya shoes of to-day. Acfordins 
to Mura the materia, for these boots and shoes was bovine leather, and even 
*l* e of sacrificed cattle. Aswalayana quotes Sanvatva f!V ir <>a\ 

the fact that the hide of eattie sacrthce’d i„ '■ ? ""t 

converted into shoes and other useful articles. So also hog-sltin is a fi! 
material for shoes according to a Vedic verse quoted by Savara Swami in his 
commentary on the Mimamsa aphorisms. Rajendralal also mentions leather 

m Uam - ^ I' alhe r straps, string, ,„d bands, leather 

The following extract from Mr. Law's Hindu Polity based on the Artha 
shstra of Kant, lya would give an idea of the Economic Entomology or agricultural 
Zoology of the Hindus in the 4 th cent. B. C. “ It should be remarked^ 
sures for the extermination of pests were also undertaken by Government Thf* 
pests generally included rats, loeusts, injurious bird, and insect, and Jgera 
I o destroy rats, cats and mongoose. were let loose ; some varieties of 
were MS. used for the purpose. To hi,, tigers, several hind, of pjlPZ 

0n the stren S th * f evidences from Tamil sources bearing on South r^-J 
hfe of the early Christian era, Aiyangar says’ : “ Among the woollens we find 
mention of manufactures from the wool of rats which was regarded J d 
m tiariy warm. There are 3 o varieties o f slits tnentio.S, t c h W hh"' 

1 Ancient India p, 65. * ' — - — — a 
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distinctive appellation of its own, as distinguished from the imported silks of 
China which had a separate name,” 

Marco Polo (1792 A.D.) describes Cambay as a port with “ great trade in 
hides, which are very well-dressed.” 

■ I ^ According to the Dharma Sutra of Baudhftyana (i. 2.4), traffic in wool and 
in animals with two rows of teeth (horses, mules, &c.) is a forbidden practice 
m the Dravidian districts, -the locale of this work according to Buhler-but is 
common among the “Northerners” (i.e., Western and North-western India 
according to the geographical terminology of those days recorded by Hiuen 

The following extract from the History of Indian Shipping pp. 77 . 7 g 
relates to the traffic in animals in ancient times: “ Lastly, there are several 
other Jalakas in which we are told explicitly of a successful, if sporadic, deal 
f b,r ? S b x f Ween Babyl ° n and Henares - and of horses imported by hundreds 
thC f" lth a '' d {r f m Sindh -” The a «thor quotes Tandulanali Jdtaka 
Suhanu J at aka, Kundaka-Kucchi-Sindhava-Jataka, Bhojajanuya-Jdlaka and 

janna Jdtaka and also Mrs. Rhys Davids’ articles in Economic Journal and' 

J. K. A. b. for 190,. In the days of Solomon also Indian peacocks, &c found' 
customers in Syria, * 

Prof Mookerji quotes the Bavem-Jdtaka and the opinions of Buhler, i 
Dav.ds and Kennedy to show that peacocks were first taken to Babylon by 
Indian sea-going merchants in the 6th cent. B.C. 5 ill 

||||l Section 12. ^ 

The Animal Corps in Sukraniti. 

Q , Horses, elephants, camels and bulls constitute the animal-corps of the 
Sufcra state. The general rule about the relative proportion of these animals 
the army is given in the following line : “ The king should have in the army ^ 
a predominance of footsoldiers, a medium quantity of horse, a small quantity of 
e ephant force, equal number of bulls and camels, but never elephants in excess ” 
i nis is stated more definitely as follows j* 

" . Infantry should be 4 times horse. 






ill 1 


cal life , expenses on the military live-stock of 

cal life is explicitly stated to be as follows 

(') Horse (and Foot) ... 

(2) Elephants, Camels, Bulls (and Fire-arms).., 

Total Rs. 

The importance of the department of live-stock to 

and “her « “« ethcr wilh (') «'>« 1-f.olr v . 

and other accessories, chariots, carts, &c, the horses e 

bulls constitute more than half of the 

of the kingdom, it is clear, therefor 
as well as rulers must have 1 * 

knowledge of habits, habitat, feeling* 
external characteristics, health, prices, classe: 
live-stock. It is this which expl, 
the Hindus, and the 

logy, veteri 

practical or scientific and 
Besides the purely mi 
other uses also. The follow 
military as well as military uses: 
horse are excellent beasts of burden 
the best of all conveyances except in the 
The use of horses for purposes 
m what looks like modern "horse-all. 
hnes:“(r) The master of ro villages, a 
travel on horseback 


unit ” of polifi 


permanent charges upon the financ 
e, that all Hindu financiers and statesme 
made themselves thoroughly well-grounded in tl 
rations, stabling, embryology, anatom, 
■; measurements, mettle, &c , of tl" 
ams the abundance of Zoological lore amon 
production by their , f t n 

inary seience physiology, &c ., derilog wfA^tJe 
utilitarian aspects of Indian Fauna 
lit«ry use. of these animals, Sttkianiti records som 

E " f T' e ‘°, th ' indica.es non 

. e ^ephant, 1 the camel, the bull th 
m the descending order. Carriages an 
rainy season.” 

of conveyance is further referred t< 
nances” described in the followint 

with attendants ; 7 "T Sh ™" 

be a horseman , (3) The commander of ,,000 troops and IT i I” 1 ' 

.0 armed attendants should travel on Lseback , ' 7 T 7 ‘ h0r “’ “ d 

Shouid aiways trave, in vehi.ies carried tLn" £ 

Of to, OOO villages can use all vehicles and four horses.” 5 1 ruIer 

parts ” of the state : " Tl"lViman^ “ f S ° iGed 

elephant 3 with 20 attendants.” ^ should travel on an 

The references to carts or carriages drawn by horses should , j 
Horse-Sacrifices have also been incident.," d & ° fed> 

“ Can virtue tliat ^ begotten of ahwamedha* come out oTmereT Tl If™*** 
So also, can the virtue arising from mercy come out of punih^^ 3 ^ 
malogy is quite worthless, however. The horse to be used l 

yould perhaps be called S yAmakarna* according to the taxono^ t sTrl " 

l IZll v ’ m m~ 5S ’ " — — - 

p m L v’ 1«7 * ‘ Sukra 1V > 221-22. 

Haxra V, 187, ' Sukra I, 622, 



or consecration of bulls is referred to. There is a law of the land regulating 
the people’s action with regard to the custom : “ Those who have let out bulls 

and other animals (after religious observances) must keep them within proper 
control the animals must not be allowed to destroy public property or 
cause damages to the interests of the citizens. 

The following is a general rule of morality to be observed by pedestrians 
while walking, and indicates the degree of danger that is to be feared from the 
animals: “One should keep 5 cubits from the carriage, 10 cubits from the 
horse, 1 too cubits from the snake, and 10 cubits from the bull.” 

Like the goats, the bulls are also known to Sukra authors to be stupid 
animals. Thus those kings are almost like oxen® (*>., fools) by whom their 
strength (army) is not increased, by whom princes are not made to pay tribute, 
and by whom subjects are not well-protected. 

The elephant has left its deep mark on Hindu thought. Both Literature 
and Fine arts of the Hindus have preserved the most characteristic representa- 
tions of this animal’s internal and external features The rut gushing out of 
the elephant is a conventional symbol with Hindu poets for the excitement of 
passion in both physical and moral worlds. The havoc created by the animal 
in fury has also been the theme of many a noble specimen of Hindu sculpture 
and literature. 

The moral lessons illustrated by the Sukra authors from the habits of this 
animal are given below : — 

(1) There is a complete analogy between the processes of training 
elephants and the senses of man. “ One should bring to bay or discipline, by 
the hook of knowledge, the elephant 3 of the senses which is running to and 
fro in a destructive manner in the vast forest of enjoyable things.” This simile 
about wild and unbroken elephants is one of the most common devices in 
Sanskrit literature. 

(2) The elephant is the object lesson, among other things, of the danger 
from the weakness of Touch-enjoyment: “The elephant 4 whose stature is 
like the peak of a mountain and who can uproot trees with ease, is, however, 
caught, because of the pleasure of contact with the female,” This is expressed 
again, in the following : “The antelope, the elephant, 6 the fly, the bee, and 
the fish— these five are ruined through sound, touch, form, smell and taste.” 

Two professions have been incidentally noticed here, e.g n those of catch* 
ing and training the elephants. 

The elephant is known to be proverbially huge and strong. “It is only 
the powerful elephant, 5 that can extricate an elephant from the mud. So 
also, it is a king who can deliver a king who has gone astray,” Again, “ The 
elephant 7 cannot be bound by thousands of bales of cotton” 

~~ 1 Sukra III, 281 ^ * Sukra 1, 205-6. 

8 Sukra I, 249-50. 8 Sukra III, 38-84. 

1 Sukra 1, 198-94. 1 Sukra IV, vli, 834-85. 

s Sukra IV, vii, 833. 
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But the elephant is no match for the lion : 14 Just as even the tiger and 
the elephant 1 cannot govern the lion— the king of beasts— so all the councillors 
combined are unable to control the king, who acts at his own sweet will.” 

We have already referred to the use of elephants as conveyance granted 
to the very high officials of the state. It is also advised that * the king should 
tour the city on the back of an elephant,* in order to please the people.” 

Section 13. 

Horses. 

{a) External Anatomy . 

The anatomy and external characteristics of horses were very minutely 
studied. The fact that the Hindus laid down mathematically accurate rules 
for the artists to follow and demanded of them a strictly religious observance 
of those rules presupposes, and is an evidence in favour of, the view that they 
were past masters in anatomical surveys of the human and animal bodies. To 
those who would construct the images of horses, Suknicharyya’s advice is: 
“ If an image is to be made, the appropriate pattern or model should be always 
placed in front. No image can be made without a model. So the artist should 
frame the limbs after meditating on the horse 3 and finding out the measure- 
ments and attributes of horses in the manner indicated above.” “In horses 
all limbs are made according to a certain proportion with the face.” 

The measurements of horses’ limbs given by Sukrach&ryya will be 
explained in the section on the anatomy of the vertebrates. 

(b) Mettle and Worth. 

The appreciation of horses and their classification according to merit 
depend on the consideration of the following circumstances, both zoological and 
economic : (i) measurements of limbs, (2) certain general aspects and physiog- 
nomical features, and (3) marks on the animal’s body, e.g., feather-rings, &c„ 
which are known to be auspicious or inauspicious, also (4) the place from which 
they come. But this last has not been described in Sukraniti. 4 

According to the measurements of limbs, we get the following tradition re- 
corded by Sukra authors : 

(1) The best horse 5 has a face of 24 angulas or inches. 

(2) The good „ „ 36 „ „ „ 

(3) The medium „ „ 32 „ „ „ 

(4) The inferior „ „ 2 s „ 

[JV„ B.— 5 yavas~-l angula, according to Sukra.] 


1 Sukra IV, vii, 830-81, 
* Sukra I, 744. 


Sukra IV, vii, 86-89. 


* Sukra IV, -vii, 145-8. 

4 Vide Law’s Hindu Polity, p, 86, 



The limbs which are to have a fixed proportion with the face should have 
the following measurements: • ' 

(1) Stature 1 is to be 3 times face. 

(2) Length „ 4$ „ 

(3) Girth or Circumference of belly 3 times face-f 3 angulas. 

The measurements giv< 

Chayakya’s Arthasastra ,* as 
The classification ofhor 

has been elaborately treated under 50 heads by Jayadatta 
his A.swavaidy<ikct, In his notes on this chapter 

has quoted passages from Nakula’s 1 ! 

Sanihtid, Haravalt, Antarakosa, and Hemachandra , but specially fr 
The extracts show similarity as well as diver 

The general characteristics of horses 1 
appreciated by Sukra authors are indicated below': — 

(1) That horse is beautiful 4 which has a high ne 

(2) The horse 5 with divine attributes, or excelle 
has a beardless face, beautiful, smart and high nose, lor 
belly, heels and ears, very swift speed, voice like the 
or swan, is neither wicked nor very mild, has good form 
ful circular rings of feather. 

( 3 ) The following horses are disparaged: 

(i) those with black legs, or with one white leg, 8 
(11) those rough, grey-coloured or ash-coloured, 7 

(iii) those with black roof of mouth, black tongues, black lips- or 

throughout black but with a white tail, ? ; 

(iv) those with one white mark on the forehead, but throughout colour- 

ed otherwise— (called Dalabhanji ), 9 

(v) those that throw kicks, make sounds with lips, shake their backs 

. ■ t tCnd t0 g0 ,. d0wu int0 water > suddenly stop i„ the midst of a 

movement, he down on the back, move backwards and leap up,® 

(vi) those that have snake-like tongues, the colour of bears and are 

timid in character, 9 

(vii) those with marks on the forehead disfigured by a minute blot (of 

another colour),* ■ 

(viii) those which tear asunder the ropes* fcf IV vii ,t,y 


ituaciiatyya timer irom tnose given in 
Aszvavaidyaka . 3 

ding to general physiognomical features, 
t in the third chapter of 
Pandit Umeshchandra Gupta 
veterinary science, Agnipurana, Brihat 
. „ I'om Sukraniti, 

gence of ideas on the subject. 

regarding features, colour, gait, &c,, 
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(4) Defects of colour (whether one or variegated) are not considered, if 
the form be beautiful 1 2 * 

(5) So also the presence of bad hair-marks 00 the body is not minded 
if the animal is strong, has a good gait, is well-formed, and not wicked,® 

(6) The following movements of horses are' appreciated ; s ■ 

(i) . with legs thrown from a height, 

(ii) gait like those of tigers, peacocks, ducks, parrots, pigeons or doves, 

deer, camels, monkeys and bulls, Aswavaidyaha also bears this 
out, 

(7) One of the most practical tests of good horses is given by Sukra ; 
thus, if the horseman does not get tired by riding a horse even after over-feed- 
ing and over-drinking, the gait of the horse is known to be excellent, 4 

The value of horses in terms of money, *>., their prices, according to 
Sukra authorities, are given below : — 

(1) The high prices for horses and elephants is 2000, 3000 or 4000. 
Now a silver pala = 8 tolas or rupees. Therefore, the price is 16, 000, 24,000, 
32,000 rupees. This seems to be extraordinary, especially from the following 
estimation of the best horse. Hence, the figures 2,000, 3,000, 4,000, are to be 
taken to indicate not pala$ f but silver tolas or rupees, 

(2) The best horse is that which can go 100 yojanas (500 or 700 miles) 

a day. Its price is 500 gold (coins) /. e. t Rs. $,000. v : : ■ 

The price of horses according to Sukra Statistics would, therefore, 
normally range from Rs, 2,000 to Rs. 8,000. 

■ (c) Omens . ■■■;' 

The third consideration which weighs much in the valuation of breeds 
of horses is the presence or absence of ringlets, curly- feathers, hair-marks 
pimples lVc on the body of the animal. These have been described thoroughly 
with all their significance in LXVf and XCl 1 1 chapters of Brihat Samhita, as 
well as the chapter on marks in Aswavaidyaka previously referred to. 

According to the Hindus the marks are good or bad omens,® and may be 
interpreted to indicate, the character, qualifications, disposition, as well as 
future social or economic condition of men over whose bodies they appear. 

The science of omens relates to the animals also, and what is more, foretells 
adversity or prosperity of their masters. It is natural, therefore, that the sub- 
ject was minutely studied in those days. Thus Var&hamihira begins his 
discourse on omens 6 witii a short historical treatment of the science; 

u Risabha has written a treatise on omens embodying the views of the 

1 -Sukra IV, vii, 224, 286-87. * Sukra IV, vii, 229-81. 

2 Sukra IV, vii, 288. 4 Sukra IV, vii, 282-88. ( . 

*• Varahamihira has dealt with this topic in LV, of Brihat Samhi&fl,' . V', 

8 Sukra IV, vl, Brihat Samhita, LXXXVI, 1-4. # * • ’ ' ‘ 





1 ne onramaras or av arias, marks on the horses’ body consisting of 

feather-curls or hairy growths may be (i) circular-like ringlets, or (a) of any 
shape and size, as indicated by the following substances Conch, wheel, mace 
lotus, altar, seat of meditation, palace, gate, bow, pitcher full of water, white 
mustard seeds, garland, fish, dagger and Srivatsa gem. 

These 16 are known to be auspicious signs. As for the circular ones 
their significance, good or evil, is to be known from the following general 

(1) These may be (i) leftwards or rightwards, (ii) full or partial, (in) small 
or large.* 

( 2 ) In the female horse, the leftward or anti-clockwise ring is auspicious • 

in the male the rightward or clockwise . 5 1 

( 3 ) The 1 esults vary also with the directions in which they are formed 
e.g downwards, upwards or oblique ;* thus on the leg the downward mark is 
good, on the forehead the upward.' 

Ihese general remarks on hairy growths, whether circular or shaped like 

the objects enumerated above, have been the basis of a classification of horses 

according to merit. I his is dwelt on more elaborately as below : 

( 1 ) Excellent horses 1 * * * * 6 * * are those that have these marks on (i) nose-tip fii) 

forehead, (iii) throat, (iv) head. P ’ ' ' 

(?) Good or Middling* horses are those that have such marks on <i) 

JteS i . (- U) neck> (lll) shoulder , (iv^waist, (v) navel, (vi) belly, (vii) front of the 

iSukraiy vi, 159- 11 . ~ <SukraIV,vii, Iii7 

* bukra IV, ii, 154-65. • Sukra IV, vii, 212. 

, „ , U ! E - ra 1V ’ ViJ> * Sukra IV, vii, 162-168. 

reference^ ’ v ’’ 20M5 ' There is a repetition of waist and sides in the two 
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sides, (viii) back, (ix) lower lip, (x) space between ear and eye, (xi) thighs, (xii) 
forelegs, ■ .‘v:. r /V ■■ 

(3) Bad horses 1 are those that have marks on (i) eyes, (ii) jaws, (iii) 
cheeks, (iv) breast, (v) upper lip, (vi) kidney, (vii) knee, (viii) genital organ, (ix) 
hump of the back, (x) right waist, (xi) right foot, 

A few more good and bad marks are enumerated below 

(а) Good ; 

(i) If two marks are noticed on the cheeks of a horse, they lead to 

the increase of the master’s fame and territory/- 1 

(ii) I wo marks on the forehead with space between indicate good, 

and are like the sun and the moon. If they overlap, they give 
medium results. 3 

(iii) Three marks on the forehead with space between them, one being 

on the top, are indicative of good/ 

(iv) One mark in the middle of the throat 6 is very auspicious and 

prevents all harms. 

(v) On the leg the downward mark is good, on the forehead the 
upward. 6 

(б) Bad: 

(i) The horse that has a mark on the left cheek is wicked and leads 

to loss of wealth. 7 

(ii) If the horse has marks in the mouth (or face?) or at the end of 

the belly, it is sure to get death or cause ruin of the master.® 

(iii) The marks on knees give troubles of life abroad.® 

(iv) The mark on the genital organ causes loss of 9 victory and beauty* 

(v) The mark at the end of the vertebral column means total ruin/ 

(vi) If on the forehead two marks be too contiguous, they are inaus- 

picious, 10 

(vii) , Three triangular marks on the forehead are causes of grief. 1 1 

(viii) The mark on the back of the genital organ or on the nipple or near 
the ear 14 is bad. 

. (ix) The horse that has an upward mark 13 on the leg is disparaged as 
the uprooter of posts. 


1 Sokra IV, vii, 200-2/ It has to be noted that there is a contradiction in this 
enumeration with that in 162-05 as regards navel, waist and throat. 

* Sukra IV, vii, 174-75; , / 8 Sukra IV, vii, 101-2. T'.:| T,:':' -".vl; 

* Sukra IV, vii, 206-7. • ■ ’Sukra IV. vii, 193-5. ' 

4 Sukra IV, vii, 208-9. ■ .. . Sukra IV, vii, 207,209. 

6 Sukra IV, vii, 211. 1! Sukra IV, vii, 210. 

6 Sukra IV, vii, 212. 52 Sukra IV, vii, 214-15. 

* Sukra IV, vii, 180, '' ; Sukra IV, vii, 217, ; ■ 





{d\ Breeds, v \ 

Hie artificial taxonomy of horses according to the adventitious marks 
on their bodies has created along with it a system of nomenclature also which 
according to Hindu tradition, again, is a good index to the quality, mettle anrf 
other characteristics of horses. In Sukraniti we have the technical names of 
the following classes or breeds : 

, . Purnaharsa 1 — with two marks on the brow and a third on the 

head. 

( 2 ) Suryya*-mth a mark on the backbone-leads to the increase of 
master’s horses. 

( 3 ) Irikuta* with three marks on the forehead-leads to the increase of 
horses. 

( 4 ) Vajisa '— with three marks on the neck— is the lord of horses in the 

royal stable. j; 

{5) Sarvanama' -with only one mark on the cheek— leads to the owner's 
ruin. b 

(6) Siva B with a mark on the right cheek- leads to the happiness of the 

master. ; 

(7) Indra '- with two spots on the ears-gives victory in wars and leads 
to happiness. 

(8) Vijaya *- with marks on the nipples 
leads to happiness. 

(9) Padma * — with two marks on the side 
padmas (Padma = one thousand billions) of wealth , 
to the master. 

(10) Bhupala 10 or Chakravarti - — with one 0 

(11) ChintdmanP 1 —with one large mark 
realisation of the desired objects. 

( 12 ) Sulka^-mth marks on the forehead and the throat- 
and fame. 

(13) Dhumaketu li —m\h a ma; 

(14) Kritanta '*— with a mark 1 
vertebral column. 

(15) Ekarasmi 5 1 — with a mark 

(16) Panckakalydna 16 — with fi 

’ Sukra IV, vii, 166-7. ~ 

* Sukra IV, vii, 168-9. 

3 Sukra IV, vii, 170-1. 

3 Snkra IV, vii, 172-3. 

3 Sukra IV, vii, 176-7. 

* Sukra IV, vii, 178-70. 

1 Sukra IV, vii, 181 . 

* Sukra IV, vii, 182. 


gives victory In wars and 


trk at the origin of the tail — is ruinous, 

on the rectum, the tail and the end of the 


( 271 ) 

(if) A^tamangala 1 —with the five white marks of Panchakalyana, and 
three more white, e.g., on the breast, neck and tail. 

(18) Syamakarna 3 — with one colour throughout the body, but with ears 
coloured sydma (i.e. greenish, swarthy, & c ). If that one colour be white, the 
hoi se Is sacred and deserves to be worshipped* 

(19) Jayamangal — with eyes like vaiduryya gem. 

(20) DalahbanjC-vihh one very white mark on the forehead, butcolour- 
ed otherwise throughout— brings contempt upon the owner. 

A classification of animals which has been adopted in the case of elephants 
has not been recorded by Sukra authors with reference to the horses. This 
has, however, been noticed in the Artliasastra. 9 Thus, horses were regarded 
as belonging to the three classes or types of liksrn (fiery), bhadra (gentle) and 
manda (sluggish). v& ' 

It is also strange that Sukra authors should have omitted altogether a very 
important mode of economic classification of horses, e. g„ that according to their 
places of origin. The Asimvaidyaka has devoted a whole chapter* to this topic, 
called the chapter on janmadesa or Habitat or Zoological Distribution, as we 
would call it in modern times, and deals with the subject under nine heads : 
e.g. (1) good horses, ( 2 ) second-class horses, (3) worst-class horses, (4 ) Ta/ika 
horses, (5) Pdrasika horses, (6) Kekkana horses, (7 ) Turaska horses, (8) 
Bhandaja horses, (9) Saindhava horses, &c. 

The Arthasastra,* also, mentions the following classes of horses, accord- 
ing to their natural habitats: (1) Kamboja (Afghanistan) (2) Sindhu (Sindh) 
(3) Aratta (Punjab, according to Cunningham, p. 215), (4) Vanftyn (Arabia), 
(5) B^Ihska (Balkh), (6) Sauvira (Eder in Guzrat, according to Cunningham, or 
Sophir of the Bible), (7) Patpeye, (8) Taitala. 

Of these places the first four were held to supply the best breed, and 
the remaining four the horses of the second quality. Horses of inferior 
quality came from other sources. V '? CCCC : 

It may be mentioned here that almost all the places enumerated by 
Kautilya have been noted by V&lmiki in the Bdlakanda of the RamSyanam 
(Canto VI, 22). ' 

Trade in horses 8 seems also to have been a feature of South Indian com- 
mercial life in the 1st cent. A.D. Thus in the Periplus we have the description 
. of Puhar, a port on the East coast, where “horses were brought from distant 
lands on the seas/ 5 * * . v; ". ■ .y.\ . ‘V 


5 Sukra IV, vii, 220. * Sukra IV, yii, 22:]. 

3 Sukra IV, vii, 221-2. ■ « Sukra IV, vii, 234-35. 'S® ■ 

* Law's Hindu Polity' p. 38. : ; 0 ;.p ; ■: 'w. ; ,-y ; ■.riri. ' ,.v 

* nde the 6th chapter of the work In the Bibliotheca tndiea Series. This throws ’ 
much light on the Economic or Commercial Geography of ancient Indio. 

Law's Hindu Polity f pp. 86-37. KcKJierl : ”, 

: ; L 8 Aiyangar’s History of India, p. 66. . | 1 * ; ' 1 
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(e) Training and Management „ 

Lt. General Sir Fitzwygram deals with the construction and ventilation 
of stables, stable fittings, watering and feeding, forage, grooming, shoeing 
exercise, and stable management in part I of his work, “ Horses and 
Stables.” All these topics are the subject-matter of Jayadatta’s Aswavaidyaka 
m several chapters, and have been described more or less in all Hindu treatises 
called Arthsastras or NitisSstras, which have been handed down from at least 
the 4th century B.C. 1 

It is, however, only during the last hundred years that, owing to the 
enormous losses 1 produced by the ignorance of the true origin of disease 
vetennary art has been recognised as second only i n its usefulness to the 

useful to man, and in the greater ravages of disease, as must be the case where 
animals, more or less intended to roam at large, are crowded together ; as must 

be the case where land increases in vaiue, and where also population increases 
in numbeis and daily requires larger supplies of food ; in the increasing value 
and need of domestic animals, and in their increasing ailments arising^ 
domestication, modern veterinary science has had its rise.” 

i i T ?v . hu ® anity of the Hindus > as displayed in their care for animals since 

a east the 6th century B. C.-the epoch of the founders of Buddhism and 
Jainism— as well as the progress of their knowledge about animal-life, medical 
treatment of the dumb creatures, and the social, economic and political import- 
i ce of Fauna constitutes one more of the solid evidences regarding the 
great advance of the people of Hindustan in spirituality and material civilisa 

*-Syr ian S bIue’> re The ° f V*’ imm ° l ' taI L ° Ve ” floUn ' shed under 

byi tan blue. 1 he unfounded remarks of Western scholars explaining awav 

wi lout r yme or reason, the antiquity of the original achievements of the 
1 Z aUd PhySiCal SCienCeS °r arts - squire, in the light of more 

™t d ;r, “v c,"i "si, “‘2 

P»b"Shc"“l' ‘f a " 

“ The Hindus, like the Chinese, have pretended 3 that they are the most ; 
ancient people on the face of the earth, and that to them .» „• J " ? 
creation. But it would appear from ,1 \ Vr all sc >ences owe their 

pretensions' have no. foundation • and in fact „ lnvestl & ations that these 
a rather fantastic architecture and Sculpture) ZTl Z 

™ 0 f t^ e I J^ n ^ i ^vas iom This invasion 
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century 1 or in the sixth 


xo return to the topics of horse training 
oukr&charyya says, as we have noted in a pre 
the horse,' the bull, the child, the wife, and the 
teachers through association.” The staff 
horses consists of three classes’ of men ; 
cavalry, (2) siksaka or trainer, (3) the 
with other items in the administration of the 
section on organisation of the Veterinary Department. 

g 1 v en S bXw S :“ l '”' ObSerl ’ ati0 " S ' "»""*"**"* •«"*«. *> for horses an 

thrnnffl? Dofocts grow horses through long-continued absence of wort 'Bui 
through excessive work the horse grows lean and emaciated. 

(2) Without bearing burden, the horse becomes unfit for any work 

.'.conSits dtTs'e ' thel “ rseb '“"’ e5 ^ b “ etteessive feeding 

good or bad ^ “ bad *"« "'»™r that give the horse 

We may compare these practical rules about grooming and training 
with^hose of a modem specialist* which apply especially to race-horses in 

“(>) It is most important that the trainer should recognise the fact that he 

can greatly increase a horse’s speed by practice. 

, . “ B t M eXP , erienC f teaches us that we nulst ^ very careful in applying the 
fact that speed can be greatly increased by practice, to horses • because if we 

S t they wm bc apt to become «"•— •** ~ wor, 

(2) I am much averse from the plan of throwing sound healthv hn.-=»= 
, foge, er on. of .raining during .he sunnuer, for “herd co'n “ ’Lee 
takes a long time to regain. A sound horse should get all thrown I u 
weather a fair amount of healthv wort & ° thr0U ^ h the ho£ 


and management in Suktanfii. 
’iom context; “The elephant, 
panot get the qualities of their 
connected with the management of 
(1) aswddhipati or superintendent of 
,-evaka or groom. These, together 
cavalry, will be treated of in the 
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(4) Horses should be made to walk smartly. Nothing looks slacker or 
causes an animal to walk in a more slovenly manner than the way syces often 
lead horses, with a long rein or rope over their shoulder, while they hobble 
along in front at the rate of about two miles an hour/ 

if) Grooming. ' ' 

The theory of grooming has been explained by General Fitzwygram 1 * 
in his answer to the question— “why does the stabled horse require constant 
grooming, whilst the same horse turned out into a field does well enough with- 
out it ?” “ It is the work and the food, not the shelter,” says he, “ which consti- 
tutes the difference between the domesticated animal and the horse in a state 
of nature. * * * As long as the horse remains in a state of nature, taking 
only the exercise required for gathering his food, and feeding only on laxative 
diet, grooming is not needed, because the debris of the food and the excretions 
of the system are carried off mainly by the action of the bowels and the 
kidneys. The cart horse, whose work is slow, can get on with very little groom- 
ing. The hunter and the race horse, on the other hand, whose whole systems are 
developed to the utmost, require much more grooming than is necessary 
for carriage and ordinary riding horses. * * * C ivalry horses in camps 
require grooming just as much, and in some respects more than they do in 
barracks. ® i5 * * Grooming, or in other words, cleanliness of the skin, 
is not, as many suppose, a mere matter of appearance, or of a rough or smooth 
coat; but it is essential to the general health and condition of the domesticated 
animal.” 

It is remarkable that the Sukra authors, who have been writing mainly 
of the cavalry horses, should have been well-acquainted with the physiological 
aspects of grooming, as would be evident from the particular care they have insist- 
ed on the syces and servants in attending to the rations, health and comfort 
of the animals under their charge. The following rules of Sukrach&ryya 
about shampooing, washing, cleaning, &c., as well as feeding and exercise con- 
nected with the art of grooming, testify to their thorough grasp of the subject 
and may be compared with the’ most recent ideas about it. 

(1) The horse that has got fatigue through work should be given a slight 
stroll for sometime, then should be fed upon sugar and powdered grains mixed 
with water.* 

(2) The horse should be given gur (molasses) and salt just after work, 
before the saddle and fittings are brought down. Then when the sweat has 
disappeared, and it has stood calm and quiet the horse should be relieved of 
its fittings and reins/ 

(3) The horse should be made to stroll in the dust after its limbs have 
been rubbed, and carefully tended with baths, drinks and foods 4 . 

1 Horses and & tables , pp, 60-7, 

a Sukra IV, vii, 270-7 U 


3 Sukra IV, vii, 275-78. 
* Sukra IV, vii, 29-80, 



. if the horse be made to carry burden ju 

it soon gets coughs, breathlessness and other disc; 

General Fitzwygram* appreciates the India 
following words : 

“ In India the native groom often cleans ! 
or shampooing. The practice is good and has 
skin. It would be difficult, probably irnpossib] 
to adopt a practice so novel. But * *» ® the 
would be found most beneficial. The action of 
skin, which the brush frequently does.” 

(g) Forage . 

We have just noted that according " 
feeding and grooming cannot be dissociated fr< 

form two inter-connected functions of one and the 

of domesticated horses. The treatment of food 
in hand with the other aspect of the general art 
natural, therefore, that rations of horses, 

&c., have been dealt with by Sukra 
topic. Thus in the above remarks about 
treatment of the forage. 

Besides sugar, salt, gur (molasses), j 
sakiu, the varieties of horses’ food are indicated in th 

(1) I he horse should be given peas or grains 
mungo), both dry and wet, as well as well-cooked me; 

(2) Wines and juices of forest or wild an 
defects of horses. 4 

(3) I he horse should be made to take milk, el 
grains.* 

Sukr&ch&ryya thus recommends mineral, vegeta 
The following order* indicates the varying degrees ol 
to our author : 

(1) Best food— e.g., Barley and pea. 

(2) Second class— e.g,, Masa and makustba. 

(3) Inferior stuff — e.g,, Masur and mungo. 

The Artkasdstra ’ of Kautilya has given mo 
rations to be observed by the superintendent of horses, 

best horse we find curd, milk, meat, among other articl 

The importance of sugar in the rations of horses 
Hayes :» Cane sugar is the best of all restoratives for 

1 Sukra 1V> vii, 283-4. fcmkra IV, v ji, 282. 

* Horses and Stables, p. 70. * Sukra IV, vii. 280. 

* Sukra W, vii, 272-73. ’ See Law's Hind. Pol. pp. 

* Sukra vii , 281. ' Training and Horse Mm, 


gto modern Physiology and Hygiene 
* rom eac h other and do in fact 
a same work, viz., tending 
must inevitably come hand 
of tending. It is perfectly 
and their cleaning, rubbing, washing, 
equestrians as an organically blended 
grooming vve have noticed also the 
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exhaustion,’ because it can be absorbed into the system with little or no preli- 
minary preparation by the digestive juices. Also the more tired a horse is, the 
more torpid are his disgestive organs. Therefore a solution of sugar is a far 
better restorative to a fatigued horse, supposing that the amount of sugar is; 
equal to that of the starch in. the gruel.” 

This explains the two rules of Sukr&charyya about the kind of food to 
be administered to horses just after work. To appreciate the physiological 
significance of the rations prescribed in Sukraniti \ Hayes’ chapters on varieties 
of food, sketch of the theory of food and nutrition, watering horses, and prac- 
tical rules for feeding and watering horses, should be read along with this 
section. 

(h) Rules about exercise. 

u As air is to the lungs or food to the stomach, so is exercise to the due 
development of the muscles, tendons, ligaments, and respiratory organs. In the 
horse, on account of the active exertions which we require from him, we wish 
to get the muscles as firm, the tendons and ligaments as strong, and the 
respiratory organs as vigorous as possible. * * * In the ox and sheep, and 
other animals which are used for food, we wish to have the flesh less firm and 
more tender ; and therefore we give him little or no exercise.” 

The above extract from Fitzwygram’s work on Horses and Stables fur- 
nishes the theoretical considerations guiding the exercises of horses. It is 
evident that exercises would vary with, jhe climate and seasons of lands. The 
rules of Sukra authors about the exercise^ horses 1 according to seasons are 
given below : 

( l ) One should ride the horse in the morning evening in hemanta 
\ (October and November), winter and spring, in the evenih^i^ umraer » anc ^ * n 
morning In autumn. 1 ' 

« ( 2 ), One should not use the horse in the rainy season no?^ n unevetl 

nds> ' ■ Nk 

■ . We have ia the section on horticulture noticed the rules for watering plan$ s 
adapted to the seasons, and had reasons for guessing that the rules indicate! 
the conditions of life obtaining in Eastern India. In the present instance, also! 
the specially noticeable feature is the importance given to the rainy season anl 
this, again, probably points to the abundant rainfall in Eastern India. - 1 

t The beneficial effects of exercise are thus described by Sukrtchiryya :] 
Fb f appetite, strength, prowess, and health of the horse are promoted by welM 
, Regulated movements,” 2 J J 

The following are the rules for ‘breaking’ the horse: I 

. : W circular breaking or training ground * has to be prepared Thai 
Circumference may be (i) ,,ooo chtpas or dhanu, (=4,000 cubits), (ii) 500 d>«pj 
or 2,000 cubits, (in) 1,000 cubits, (iv) 400 cubits, or (v) 200 cu bits 

4 A ; Sukra vii, .20ft, : ■ 3 Sukra IV mta® ' ' * |V " ' 




(2) The movement or speed of the horse should be daily increased by 
exerctses 1 within the circular ring in such a way that it can run 100 yojanas 
(4°o or about 700 miles) in a day. This speed has been taken to be the criterion 
of the best horse in the calculation of prices 1 also. As for the daily increase of 
speed we have already noticed the theories ofSukra and Hayes. 

(3) The ideal speed of horses is, again, indicated in the following rule, 
which, however, does not tally with the above : 

M he good horse* should go 100 dhanus or 400 cubits in 16 mfttras.” 
Horses are inferior according as the speed is lower.” [As 10 matrfts= 4 
seconds, the rate given here would be about 64 miles an hour.] 

( > ) The Aft of Training . 

Feeding and grooming, the two parts of the work of tending horses, form 
the duty of the syce or groom. Exercise and Breaking also form part ol his 
duty. But these aspects of horse-management may be conveniently left to the 
trainer or sisksaka • for he is responsible for the character, gait, paces, speed, 
&c.,of the animal, which depend, to a considerable extent, on exercise breaking* 


We have already noticed that “ it is the good or bad qualifications < 
trainer that give the horse good or bad gait ; ” and we have just seen tha 
ideal speed which the horse should be expected to approximate is 64 mill 
hour or 700-800 miles a day. The trainer must therefore be well up in 
rules of horsemanship, which are given below : 

(1) I he good trainer is he who moves his legs below the knees 1< 
his body erect, is fixed in his seat, and holds the bridle uniformly,* 

(2) The good trainer should strike the horse at the proper place 
whips mildly, and not too severely but with medium pressure. 4 

It is the proper use of the whip, in which, according to Sukr&chrE 
consists the secrect of good horsemanship or success in jockey’s art * 


fe'ukra IV, vli, 284-65. [A yojana—4, 5, 7, or 8 miles, 
Sukra IV, ii, lilt). * Suki 

Sukra IV, vii, 248. • ? WA- : \ yA, A : ’ Kukri 

Sukra I > , vii, 244-45. -'A'.f.SukR 
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Or 1 (vi) at the breast, if it be terrified, fvii) at the neck, if it neighs 
(viii)at the posterior, if it slips, (ix) at the month, if going astray, (x) at the 
tail, if angry, and (xi) at the knees, if absent-minded. 

The function of the trainer* would thus appear to consist of the following 
classes of work : 

(0 To promote the good disposition of the horse and maintain its proper 
mettle by skilful management, as just described. 

(2) To qualify horses as swift racers by proper exercise, &c., as described in 
the previous sub-section. 

(3) To train their gait, ie. r teach them elegant paces according to the 

rules of military life, sportsmanship, hunting or ordinary riding. . ) 

Some of these paces were enumerated in the section on the general 
physiognomicaland other features of horses ; e.g., like those of tigers, 3 peacocks, 
ducks, &c. A few remarks about the gait and movements of horses have also 
been made there. 

According to Arihasdsira 4 “ horses were trained not only for the ordinary 
work of the state, but also for the more difficult movements required in war.’ 1 
The paces and trots enumerated by Sukracharyya differ, however, from those 
given by Kautilya, both as to name and description. 

According to Sukra authors, movements are of 1 1 kinds: 8 

(1) Cha krita —circular. 

(2) Rechita— galloping. 

(3) Valgita— prancing. 

(4) Dhaurita — trotting. 

( 5 ) Apluia— jumping. 

(6) speedy. ■ 

(7) Manda — slow or sluggish. 

(8) Kutila— tortuous. 

(9) Sarpana— serpentine. 

(10) Parivartana — rolling, revolving. 

(11) Askandita— galloping at full speed. 

Of these, the following six 6 have been characterised by Sukr&ch&ryya 
thus— 

(1) Dhdrd ~~ which seems to be equivalent to turn in the above list— is 
known to be that pace which is very fast, in the midst of which a horse would' 

get puzzled if spurred with the heels. ’ ■; 

(2) Askandita— that in which the horse contracts its forelegs and runs 

with rapid leaps, -.j ; - .a : | 

1 Sukra IV, vii, 252-54. ~ ~ ^ ^ | 

1 See also Sukra II, 270-73. . 1 ' * ' ;y| 

* Sukra IV, vii, 220-31. , , ■ '! 

Laws Hindu Polity , pp. 42-44, See the technical terms used by Kautilva 

* Sukra II, 270-73. \ ^ . . 

* Sukra IV, vii, 387-98. ' • ■ ■ 





W vaigita that in which the animal runs with contracted legs, neck 
raised like that of the peacock, and half the body trembling. 

(/) Stables and Trappings . 

Suktesmlt is silent about stables. We read only that, horses are well-kept 
in watered lands, 1 and that stables for horses should be built in the northern 
side* of the palace. Kautilya deals with the subject very elaborately and treats 

of the ventilation, sanitation, 4 accommodation of the houses to be built for the 
horses. 1 

As for the trappings, we have noticed them in connexion with grooming. 
One of the 64 Kalas is the preparation of saddles' 1 for horses, elephants bulls 
and camels. :* 

The instrument by which the horse is to be controlled is the bridle or 
reins, which has been elaborately described. 5 

tor cleansing purposes an instrument with seven sharp teeth 6 is used. 

Section 14. 

Elephants, 

In modern India elephants are used principally and solely as draught- 
animals. The following extract from Lieut-Colonel G. H. Evans' Elephants 
and their Diseases 1 would give an idea of the uses to which they are put: 

"Elephants may conveniently be divided into two classes, namely — 
(a) timber-elephants, (b) baggage or travelling elephants. ’ 

Timber-elephants, again, may be divided into’ two classes, namely. 
(1) trained tuskers, (ii) trained males and females. 

Well-trained tuskers have at all times commanded a g< 
much more useful, both in yards and forests, as with t 
'oung', t.e., butt and stack timber, carry butts and planks, a; 
over obstacles or in clearing blocks in creeks. « * ’» ' 
largely employed in dragging operations, still most of su< 
performed by tuskless males and females. Most Burmese e 
to timber-work, and to some extent to carrying baggage.” 

In ancient and mediaeval India, however, the elephant 
special and characteristic feature of the Animal-corps A 
counter on the Hydaspis a Hindu army which was remar 
elephant-force. Megasthenes’ description of the capture of 

* Sukra IV, vii, 349-50. * Sukra IV, Hi, 194 . 

2 8ukra J > 451 " 8 - ‘ Sukra IV, vii, 841-4 

* Law ’ s Hind ’ PP- 38-89. » Sukra IV, vii, 349. 

’ Pp. 7-8 (published by Superintendent, Government; Printin 


Burma, 1910), 
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the earliest piece 
divisions* of th 
been on record 
carried the day.” 

It is not strange, therefore, that the animal should h 
the attention of Hindu poets, scholars, Ayurvedists, artist: 
the earliest times. We have already noticed the vast 
habits, medical treatment, &c,, of elephants. It may als. 
elephant is very abundant in, and almost a characteristic 
abundance of the animal and its nearly uniform “ distribi 
land, account for the considerable uses made of it by k 
the country and the impression made upon the thought < 
where. Besides their distribution in present times along the 
as far west as Dehra Dun, forests between Gangs and Kris 
Mysore, and Ceylon, “there is evidence 3 that abou 
elephants wandered in the forests of Malwa and Nimar. wh 
later date in the Chanda district of the Central Pr 

remote epoch, when the Deccan was a forest trac 
with there.” 

The rearing up of a good breed of elephant: 
special cares of Chandragupta’s Government. “1 
visited even with capital punishment.” 4 Kan 
elaborately in Arthasastra . 

But Sukracharyya has paid more attention to hor 
or the other animals in the army. 

(«) Mettle and worth 

According to Hindu writers, the appreciation of , 
horses depends on the following considerations :-■(,) , 

( 2 ) certain external characteristics and internal temp, 

TT’ - ( t! P ‘T ° f ° rigi11 - S «kracharyya has not touche 
dealt with the first two items very summarily. 

The general physiognomical and other features of el 
appreciated can be known from the following remarks : 

(i) The best of all elephants' is one which has lc 
brows and long forehead, has the swiftest speed, and he 

the body* 

(a) Harmful elephants are those that have blue , 
curved tusks or no tusks, who persist long in their am 
gushes out without any svstemaH, 


5 011 subject. 1 “One of the four well-ki 
army was the elephant-force * * * Then 
:tle in early Indian history in which elept 


was recognised as one of the 
,e killing of an elephant was 
ilya has treated the subject 


Sukra IV, vii, 64-67, 



A modern writer 1 on the s 
good elephant which i ' 

author : medium height, a good big barrel, skin soft and 
by Burmans as crocodile skin), the head 
forehead ; the ears large, 
excessive flow of tears ■ 

: ■■ f . .*•>»'»«• I>i UMflt Kfl 

blotched in front with pinkish coloured spots. T" 
chest broad, the back straight and broad, broad loins 
front (i.e., set up like a lion), 
supported by thick short limb: 
polished, action free, paces fast and easy 
free from hardness, and provided with 
The tests of Varahamihira of the 6th 


ubject enumerates the following points of a 
may be compared with those given by the ancient Hindu 

.1 wrinkled (described 
massive, full cheeks, and a broad 
eyes bright and kindly, and free from opacity or 
the trunk of good length, broad at the root, and 
The neck short, thick and full ; 
i ; short forelegs, convex in 
The hind quarters full, sloping well down and 
s. The pads of the feet hard, nails smooth and 
the tail should be of good length, 
a good tuft of bristles.” 

century A. D. are given in the fol- 
lowing lines taken from the 67th chapter of Brihat Samhiti* called ‘character- 
istics. or features of elephants 

(1) I he elephant whose lips and mouth are red, whose eyes resemble 
those of the sparrow, whose tusks are shining, grow upwards and have sharp 
ends, whose face is large and long, whose backbones are like bows, long and 
invisible, whose mas/ a k as (round protuberances on the temples) are covered with 
hair and resemble the turtle, whose ears, mouth corners, navel, forehead, and 
genital organs are large, whose body resembles the turtle, whose nails are 18 
or ao, whose trunk has three lines and is round, whose tail is beautiful, and 
whose juice (when in rut) is felt to be of good smell when the animal blows 
through its trunk, will bring on wealth. 

(*) The elephant whose tail is long, trunk red, roar like that of clouds, 
and neck latge, long and round, will 'orilig wealth to a king. 

(3) Non-rutting elephants, those which possess extra or defective organs, 
those which are lame or short, or whose tusks resemble the horns of the sheep,' 
whose testicles are visible, those which possess little or no trunk, whose mouth' 
corners are brown, blue, black, or of different colours, those which possess very 
little hair about the face, those which have no tusks, those which have no 
virility, female elephants possessing the features of a male elephant produce 
misery,” ' 

Ihese and sundry topics of economic importance in connection with 
elephants have been dealt at length in the 36th chapter of Book IV of Sivadatta’s 
Pdlakdpya , 

Hindu tradition, as we have just seen, attaches much importance to the 
number of nails. The following remarks of Evans throw much light on this ques- 
fcion : “ Some animals have four nails on eanh fnnf * ... , ~ 



Indian, Burmese, and Siamese elephants, only three possessed 
1 f ::: f’ 5o0had eighteen JLzi , 104 sixteen ±Z±, and r6 sevente 


it wouio appeal, tneretore, that the very fact of 18 and 20 nails being rare 
has had something to do with the worth of animals among the Hindus. We 
incidentally notice here the minute observation of limbs and other features 
of animals that was a characteristic of Hindu intellect. 

(b) Omens . 

The auspicious marks have been referred to in SukranUi, but have not 
been described. The Brihat Samhita has enumerated some of the omens con- 
nected with elephants which may be interpreted to indicate prosperity or adver- 
sity of the owners. A few remarks apply equally to horses and elephants 
Certain special points applying only to the latter, e.g., those connected with the 
cutting, breaking, etc., of the tusks are being given below: 9 

“(O If the cut be white, smooth, glossy and emitting good scent, there 
will be prosperity. All that I now proceed to state about the breaking of tusks 
applies also to the dropping down, becoming thin and loss of colour. 

(2) “ If the elephant be found to walk unsteadily, if its ears cease to move 
on a sudden, if the animal be of dejected appearances or if it be found to put 
its trunk to the ground or to breathe softly and long, if the eyes be full of tears, 
if the animal be found to sleep always or to be restive or to refuse to eat pro- 
perly, or to pass excrement or urine often, there will be misery.” 

Burmese tradition on the subject has been recorded by Evans in Elephants 
and their Diseases. 8 “ The following peculiarities in some animals reduce their 

value as they are regarded with superstitious dread by the Burmese. It is 
thought that the ownership of such creatures may cost their masters loss of 



pure white, but yellowish, which is strong and well-formed, 
in body, has good face and excellent limbs ; (A) “ the he 

seven cubits, length eight cubits, and girth or circumference 
cubits.” , 

(2) Mandra — (a) “ that which has a fat belly,* lion-like 
thick throat and thick trunk, medium limbs, and a loner b 
six cubits, length eight and girth nine. 

(3) Mriga—- (a) 11 that which has small or short throat, 8 
trunk, big eyes, and very short lips and genital organ, auc 
height five cubits, « length seven cubits and girth eight cubits 



said to be from 17 to 20 ft* high, and an animal of Dacca 
Mr. Corse, a gentleman thoroughly conversant with 
rathei surprised to find that according to his me; 
said to measure 14 ft. did not exceed 10 ft. in height (a v 
may take it on the authority of Sanderson * * * tha 
elephant measuring 10 ft. at the shoulder does not exist 
I add, in Burma. The largest male he ever met 
and the tallest female 8 ft. 5 in * * « Of , 
Province the average height was 7 ft. io| in. 
measured at the shoulder as is done with horses. 1 

It is evident from the above that the India 
is different from that of 
the extraordinary height attributed 

as scholars of Hindusthan, i -*■- 

does very well tally with the statistics recorded 
to the Hindu authorities the bhadra 
7 cubits or io| ft., and the mriga or 
or 7| ft., and this, n 
method. If the heights 
the Bhadra would be 
the Mriga would be about 5 or 6 ft, 
to think that the Hindu r '■ 
able by elephants ; for, as we havi 
10 ft., and the average elephants 
ordinary animals 
Sanskrit works on elephants. 

Abul Fazl records the Hin 
in the Ayeen Afghan , 1 -that Imper 
’ i “ The natives of Hindusthan 
they consider one of them as e 
of an elephant is one hundred to 
and of ten thousand rupees nrice e 


n method of measuring heights 
measuring animals at the shoulder. Therefore, 
to Indian elephants by people as well 
is quite natural and perfectly explicable, and in fact 
in modern times. According 
or the best class attains a height of 
mry class has a stature of 5 cubits 
the new method, but the old Indian 
d be reduced to the new standard, 
very much under io| ft. *>., about 8 or 9 ft. ; and 
We should therefore be inclined rather 
writers have understated the highest stature attain- 
- ye just seen, the Dacca elephant measured 
measure generally 7 ft. io§ i n . ; *>. the 
are equal to the highest classes mentioned in the 
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I f> sh°uld ke remarked that Kautiiya’s Arthasfisira does not enumerate 
these fous classes ; his silence may probably be taken to mean the absence of the 
idea in the 4th century B. C, But the Yakti-halpalam, also, a work later than 
Brihal Samhdd i which treats of elephants, horses, cattle, &c , and mentions the 
eight classes of elephants called Diggaja 1 Airdvatap Pundarika , &e. f with 
their characteristics as well as the four classes, e.g , Brahmana, Ksntriya, &e., 
does not record the four-fuki distinction noted in Sukraniti and Brihat SamhitA. 
Sc» the mere silence of Knutilya is no evidence against the absence of the 
tradition in his times. 

1 he number four seems to have been a favourite with Hindu authors in 
t hinking of classes. For corresponding to the four castes in social life we have 
loui classes of elephants and also four classes of wood. Thus “ according to the 
Briksa Ayurveda * or the Science of Plant-Life (Botany) four different kinds of 
wood are to be distinguished : the first or the Brahmana comprises wood that is 
light and soft and can be easily joined to any other kind of wood ; the second 
or the Rsatnya class of wood is light and hard, but cannot be joined on to 
other classes ; the wood that is soft and heavy belongs to the third or Vaisya 
class; while the fourth or the Stidra class of wood is characterised by both 
hardness and heaviness,” 

The classification of breeds according to the places of origin has not 
been mentioned in Sukraniti, but recorded by Kautilya : “ The sources of 
supply of elephants 3 were the following places : (i) Kalinga, (a) Anga, 
(3) Karusa (eastern portion of the district of Shahabad in Beliar) supplying 
elephants of the best quality ; 

(4) Prachya (east), (5) Dasarna (modern Mandasore), (6) Aparanta (wes- 
tern countries, viz., Konkan and Malabar), supplying elephants of tnediuln 
quality; 

(7) Surastra (Guzrat) and (8) Panchajana (in Northern India), supplying 
elephants of inferior quality.” i * b 

The following extract from the Ayeen Akbari would also furnish informa- 
t.on regarding some aspects of the Economic or Commercial Geography of 
Mediaeval India : ‘ Elephants are taken in the following places. In Agra in 
the wilds of Begavan, and Nerwar, as far as Berar. In the Subah of Allahabad • 
neai Ruttenpoor; Smgetchch; the Subah of Malwa; Hattendeyah ; Achowd ■ 
Chundary ; Sunt wass ; Bijegurh ; Roysan ; Hosengabad ; Gurh ; Haryegurh ; in 
the Subah of Behar on the Borders of Rohtas ; at Jharkhend ; and in the Subahs 
of Bengal and Orissa, particularly at Satgong, there are great numbers. The 
best elephants are those of Tipperah.” 


1 Two of tlles0 eight names have been referml to in Snkrn It, 250-68 

Mookerjir^ iLmematw > Groon & <*•>• 10I “ 5 »’ Rnflhaknmud 

* haw f s Hindu Pol pp. 50-51, ^ 
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The money-value of elephants, according to the statistics supplied bv the 
Sukra authors, is indicated below : ^ tIie 

(1) Good elephant' (or horse) costs 2,000, 3,000, or 4,000 rupees, 

(2) The elephant-* that is unrivalled in strength, hei°ht fio-ht anH „ 1 

(rut) is priced at 20CO niabnc fMielro _ r 11 ° *. ? . ^ MMfdtl 


*«> - ** « - 

and in estimating the value of elephants, 5 ratis-t mdsti] or Rs, 6,666. ‘ i 

We have already noticed the remarks of Abul Fazl about the’ high price, 
of these animals. Evans’ remarks on Prices are given below • “ Price/ vi 

according to age, good points, temper, training, and length,' thickness «, J 
sweep of tire ivory. * * * A full-grown well-trained tusker will command ! 
much as Rs. 7 ooo and a well-trained female as much as Rs. 5 ,ooo. Ell i 
that are trained to baggage work or slightly to timber may cost Rs.Jooo” 
liiese are known to be high prices, 

{d) Training and Management . 

_ Information in Sukraniti regarding the rations, grooming exercise 
naming, medical treatment, stabling, &c„ of elephants i very sea iv ,1 * 

nothing. Some of these items have been but casually nnJ, a' f 
seen previously. Thus we read : (,) One shop,/ Sg S aid £ t 

submission by appropriate methods as snakes, elephants and lions are timed » ' - 

lil t /r" 1 ’ th \ h ° rSe ' the bul1 ’ the child, the wife and the parrot get the - 
qualities of their teachers through association. 1 ** : || 

studied by a the°maT who kto^/i^^ ** ^ 

^£r?rr t — ^ «p t „ re rf lheMi z. 'si 

r " a " S ,0 ‘ he drivi “ s * ■>-- - *. ' ' 

I he Arihasaslra 1 gives more dpfafU , 

where thev reposed .hl k ’ r d ty ° bservin S their footmarks, the spots 
wnere they 1 eposed, the banks of rivers, iakes, &c., they damaged. 

( r^t- eIC ? antS int ° f ° Ur Classes accordin S to their training: 

(i) Vamya— those that are being trained 

W Upav&hya— those trained for riding, &c p| in times of peace. 

. . (3; Sannahya — trained for war, " 

b ' tr ° ken ’ b “ a “ se ■' 


1 Sukra IV, ii, 198. 

1 Sukra IV, ii, 203-6. 
1 Sukra IV, i, 48-49. 


Law’s Bind. Pol. p. 51-7. 


4 Sukra III, 582-8, 

5 Sukra II, 256-9. 

* Sukra IV, iii, 166. 






I here were several clearly marked out stages in the process of taming. 
For war purposes the elephants were taught seven kinds of movements ; for 
riding they were taught eight move 
are 

(i) Upasthdna — rising, bend 
(?) Samvartana 
(3) Samydna 


mg, jumping over fences 8m. 

turning, 

■moving forward straight or transverse or making ser- 
pentine movement. 

(4) Vadhav ad ha --killing and trampling down, 

( 5 ) N agarayana — assail ing forts and cities. 

(6) Hasiiyuddha— fighting with other elephants. 

(7) Sdngrdmika — other cognate movements relating to war. 

The elephant is governed by the hook* which has two teeth one for 
movement forward, and the other for movement backward. 

About stables SukrScharyya says nothing. We are only told that ele- 
phants are well-kept in forests.* The sixth chapter of the 4 th Book of Palakdpya 

describes in prose the nature of the soil, the direction, the size, shape doors 

&c. of the stables suitable for elephants: and the 5th chapter of the" second 
Book advises great precaution in allowing visitors into the hastisdlds for fear 
they might cause damages to the animals by administering poisons, $ c . The 
effects of poisons on various substances, animals, milk, fire, &c., are treated 
here quite elaborately. In connexion with the housir 
be noted also the religious ceremonies for the propitiati 
in the last two chapters of the Book IV. 

Kautilya’s treatment of stables 5 
were two sets of stables, one in the fort, 
were kept those anim 
and in the latter those that were bein 
animals. 

An elephant stable was twice as high 
its width was half its height : it wa; 
separate apartments for female elephants, had 

Section 15. 

Bulls and Camels in Sukraniti, 

The celebrated Sanskrit manuscript, called 
sections devoted to animal-life. T 
their character, merits and defect: 
adopted in this treatise with 
Vaisyas and Sudras, and (2) 

Information supplied by Sukra authors is very 

(t) Bulls get the qualities of the 

' Sukra IV. vii, 83»-40. 

1 Sukra IV, vii, 349-50. 


in the Arthas&stra is full enough, 
and the other outside ; in tl 
als that had already been trained for vtar an 
g trained, together with the r 


as the length of an elepl 
s made to face either the north or < 
a spacious corridor, &c, 


nea Yukh-kalpataru, has several 
tese relate to Bulls and Cows, 
are nvo methods of classification 
regaid to Bulls : (1) into Brahmanas, Ksatriyas 
into S&twika, Rajasika and TSmasika. ’ 

meagre. We read- ST 
ir trainer through association.* 

5 Law’s Hindu HI. p„ T>\. " " ~ 

' Snkra III, 58*2-3. 



(s) The price of a bull 1 with good horns, fair colour, sufficient strengf 
which can carry burdens and can walk fast, and which has the height of eigl 
talas is Rs. 480, ° 

( 3 ) The bull is controlled by the string which passes through the nose. 

(4) Bulls are well-kept in watered lands. 3 

Regarding camels we are told — 

(1) I he high price of camels is known to be that of the buffalo'* t'e 

Rs. 56 or Rs. 64. ’ 

(2) The good camel 8 is one which can go 30 yojanas (120 or 2.0 or 24 , 

miles in one day. Its price is ioo silver palas or Rs. 800 ' 

(3) 1 he camel, like the bull, is governed by the strings. 5 

(4) Camels, like elephants, are well-kept in forests. 7 

The following are the remarks of A but FazI about camels • 


A number of these animals are selected, and always kept 

for diversion. The head Khaseh camel, named Shah Pussend (the 1 
and who is a native of Hindustan, has for the space of i 2 yea 
all antagonists. 

“Camels are bred in the following places : Ajmere, Judhi 
eyganur, Jalmeer, Hetinda and Tahresir ; and in the Subah of Gu 
province of Kutch are great numbers and very fine. But in 
gteatest abundance. The swiftest camels are those of Ajmere 
burden are bred in Tatah ” * * * Camel 

above 24 years . n 

The Ayeen Akbari gives details about the daily rations 0 'cam< 

to age, their furniture, methods of training and anointing them 

trative staff in connexion with this branch of Imperial live-stock, am 

The Hindus had been for ages skilled in the training and ma 
camels. And it appears that the camel- post was one of the Mo-hul 
for the conveyance and transmission of news : ‘ Reybary is the m 

a tribe of Hindus, who are skilled in the management of camels Th 
Hindu Look (species of camel) to travel at a great rate. Althoi 
speedy conveyance of intelligences postmen are stationed at evei 
(to miles) from one extremity of the empire to the other, yet a great 
these camel riders are continually in waiting at the palace to carry c 

About Bulls the Ayeen ' Akbari gives the following i, 
“ Throughout Hindustan the ox is esteemed lucky and held in gr 
tion. Every part o f the empire produces good oxen but those of 

1 Sukra IV, ii, 194-105 7777 ' — ~ ■ 

3 Sukra IV, vii, 345. ’ . m - 

s Sukra IV, vii, 349-50 . q l ’ U ’.? 01 ‘ 2 - 

7 e , Tvr Sukra IV, vii, 845. 

Sukra IV, vii. 349-50. 
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esteemed the best. These will travel 36 miles in the course of * 4 hours, and 
they are swifter than the generality of horses. Sometimes a pair of them are 
sold for too mohurs, but they are very commonly of to and ao mohurs. There 
are also abundance of fine oxen in Bengal and the Deccan, that will kneel down 
0 be loaded. Many cows at Delhi give daily 20 quarts of milk each, and are 
sold for more than to rupees. His Majesty has a pair of bullocks which cost 
500 rupees In the neighbourhood of '1 ibet and Kashmeer, are the Katars 
T S years'. 6 3 ^ extraordinar ? appearance. This animal lives seldom above 

Section 16. 

The Anatomy of the Vertebrates . 

(a) Hindu Literature on Human Anatomy. 

Like mineralogy, Botany, and Zoology, the Anatomy of the Hindus lies 
scattered through afi branches of Hindu literature, Vedic, PaurAnic Tdntric 
Medicinal, Astronomical, and Sociological, * * 9 

The Hindus have described five hundred muscles, -four hundred in the 
extremuies, sixty-six in the trunk, and thirty-four in the region above the clavicle 
They knew of the ligaments, sutures, various vessels and nerves, lymphatics 
and nerve plexuses seven layers of skin, Mtowdh.* or Fascia, MedTadhaS 
or Adipose tissue, Raktadhara or Vascular tissue cf bloodvessels, Pittadhara or 
Mucous membrane of the digestive canal, Slesmadhara or Synovial membranes 
etc rheie aie allusions to Vapa (pericardium), Hridaya (heart) Fusfusa filing 
r, illa (spw Vritla (kidll5ys) , 

Any tubular structure is called by them a n&di or vessel. But they dig. 
tinguish three sorts of iiaais : (r) Dhamani (artery) carrying wind ( 2 ) Sira 

(vein) carrymg blood, (3) Srota (canal), including the large and small inclines 
ducts of the various glands, lacteal vessels, etc. * 

1. The Nervous System of the Tantras.'' W : Vl L 

The contributions of the Hindus to anatomy are recorded in many non- 
medical works the Tantras-the last phase of Yoga philosophy in Indian 

the records of Hindu culture in mediaeval times. It is only very recently that 
the Tantras have begun to be edited and translated.* But in 1885 one of djese 
documents of Hindu allegorical literature and mystical lore, ro., the Shiva 
Sanihtta, was translated into English by Rai Bahadur Srischandra Basu 

In his Pnze Essay on the Hindu Svstem of Medicine published in the 
Guy s Hospital Gazette of London (.889). Major B. D. Basu, I.M.S., referred to 
-i! C anatQlny of the iantras hi the follo wi ng wor ds : « When these Tantras 

1 ' Ayurvadio System of Medicine by Hr. Surnant li. Mehta of Baroda fNa^T^ — 

bay, 1913), and Dr. Gananafch Sen’s Medical Science in Ancient India B °'”‘ 

cufcta, 1908). A ‘® aC ladU ^aiutya Sabhi, CJai- 

1 See the Tantrik Texts Series, edited by Avalon, and Mdh-lnirvtta Tnntrn » . . , 

sxr* * »>« * Av.ion rsfsss; 


Si 



‘The Uttar Gita has thus described the relations of these structures (Ch. II, verses 
14 and .15) 

“ The bony column that extends (from the coccyx) to the occiput is called the 
Brahmadanda (£<?., tho vertebral column). Within this is the thin cord Susum* 
nS, which is also called Brahmanadi by the wise. This Snsunma is midway between the 
1M and Pingala.* 6 

‘ , , , Anothei ‘ 1 ' anfc ‘' ic work named, Sat-Chakra Nirdpanaui, has thus described the position 
Of these three Nadis : — 

: “ 0utsid6 thes P hlal ca »al, on the left is the Ida and on the right is the PingaM, 

■while within the canal and midway between the above two Nadfs is the SusumnS, whose 
structure is like a rope.” * ? 

„ ./ r0t C0, ! el ! ide “ tifles Susunma with the coronal artery (vide his translation of 
.Maiteyi-opmishad, p 270, footnote. Published by the Asiatic Society of Bengal.) While 

‘ *1 '! ^ ama t raSad KaSyapa " M - A ” identifies Susumna with trachea, and Ida and Pingala 
am). “ Mghfc br ° nCW (O00Ulfc feeience: the «eience of Breath. Published at Lahore, 

m ,„ ^ , iS ;IrV r0m the ab0Te des «iption that these three famous Nadis are the 
spmal cord and tlie two sympathetic cords, ; , 
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■ We shall try now to identify some of the nervous structures described m 
■ the Tantras : — 

u Chitra/— From the description of this Nadi in the Tantras (Shiva Sam- 
hita s Ch„ II, verses 18-19), it may be identified with the grey matter of the 
spinal cord, for {i in it is the subtlest’* of all hollows called i£ Brahma rand bra,” 
which is nothing else save the central canal of the spinal cord— a structure 
whose functions remain as yet to be discovered by the physiologists. The 
Tantrists appear to have traced its connection with the lateral ventricles of the 
brain. It has been considered by them to be the seat of the human soul 
Even in these days, when it. is no exaggeration to say that the Hindis have 
quite forgotten the scientific truths discovered by their ancestors, they point to 
the hollow space in the crown of the head (known as the anterior fontanalle) of 
the new-born child as the Brahmarandhra. 

Every tyro in anatomy knows that this spice contains the lateral ventricles 
of the brain. 1 

The “ Sacred Triveni ” (Shiva Samhitd, Ch. V, p. 52) is the spot in the 
medulla oblongata where the sympathetic cords join together or whence they 
take their origin. ( Vide Ashby’s Notes on Physiology, —Article Medulla 
Oblongata). The mystic Mount Kaildsa (Shiva Samhitd, Ch, V, p, 154) is' cer- 
tainly the brain. 


1 Prof. Sir Monier Williams has defined Brahmarandhra to be “a suture or aperture 
in the crown of the head and through which the soul is said to escape on death.”* (Sara- 
krit-English Dictionary.) Now the learned professor’s definition explains nothing. Had 
lie consulted the Tantras and known the space called the Brahmarandhra by the modern 
Hindus, we doubt not his conclusion would have been the same as ours (f.e M he would 
have Identified the Brahmarandhra with the central canal), 

2. A Hindu renegade thus delivered his verdict on the anatomy of the Tantras, &c. • 

“ It would indeed excite the surprise of our readers to hear that the Hindus, who 
would not even touch a dead body, much less dissect it, should possess any anatomical 
knowledge at all....... It is the Tantras that furnish us with some extra- 

ordinary pieces of information, concerning the human body..., ........ But of all the Hindu 

Sastras extant, the Tantras lie in the greatest obscurity.,.,,......,.,,............. The 

Tantric theory on which the well-known Yoga called “Shat-chakra-bheda” is founded, 
supposes the existence of six main internal organs, called Chakras or Pad mas, all bearing 
a special resemblance to that famous flower, the lotus. These are placed, one above the 
other, and connected by three Imaginary chains, the emblems of the Ganges, the YamuxU 
and the Saraswati...... ....... ’v .T-V 

44 Such is the obstinacy with which the Hindus adhere to these erroneous 
notions, that even when we show them by actual dissection the non-existence of the 
imaginary Chakras in the human body, they will rather have recourse to excuses revolt- 
ing to common sense, than acknowledge the evidence of their own eyes. They say with 
a shamelessness unparalleled, that theso Padrnas exist.. as Jong as a man lives, but dis- 
appear the moment he dies.” — Physical Errors of Hinduism, Calcutta Review, Yol, XI, 
pp, 486-440, • ... , . 

A Daniel has come to Judgment. Did the Hindu renegade take the trouble to com- 
pare the Chakras with the Plexuses of modern Anatomy ? Had he clone so, he would not 
have talked such nonsense. His paper contains two diagrams, one of the six' Chakras and • 
tho other of the different viscera as represented by the modern T&ntrisfcs t 



ii. bwadhisthana Chakra (Shiva Samhita, p. 46) There can 
two opinions as to its being the prostatic plexus /the modern anator 

plexus! ManipUr Chakra ^ Sl,iva Samhita, p. 47 ) appears to be the 

iv. Amhat Chakra (Shiva Samhita, p. 47) is the cardiac plexus. 

v. Visudha Chakra (Shiv Samhita, p. 48) is eith 

pharyngeal plexus. ' F 4 ' n 

vi. Ajnh Chakra (Shiva Samhita, p. 4 7) is the cavern 

that f W h A Ve , V£ry b ' iefly haStSned over the six Tantri, 

over n ii f , C ; akraS arC the V ' tal and im P or tant sympathetic : 
over ail the functions of organic life. 

o„« 2 h ' re ““ t d0Ub ' ' h,t b « he " conttn.pb.io. 
one obtains psychic powers. 

“ Contemplation ” 
plexuses. “ The intimate 


on these Chakras, 


sympathetic nerves and the 


Gray’s Anatomy, tQtfc Edition, 



system of organic life.” ' When one gc 
system, one is the master of one’s bod' 
bfe will The lungs, the intestines, 
carry on their allotted duties at the 
that is the stage of Sam&dhi. 

The learned tr 
in his elaborate introduction, 

Sam ad hi. As “Prat-yg 
of Prari&y&ma,” so Sam 
Dhy&na and Dh&ranS, 

^ the objective,” 

, over the gross 
Samadhi. Non 
sidering the hj 
Samadhi stage of the Yogis, 
h&ra, and not the Samadhi 
compared the Pratyahara r 
administration of anaesthetics, 

Sam hi u|, Ch. X, pp. Ivii, et seq). But it 
of chloroform has little] 
spiritual conciousness of man is intensified 
organic life are brought under his control, 
the functions of the different 
Samadhi, 

it behoves all students of Yoga a 
ledge of these six Chakras, from the con 
attain to the stage of Samadhi. 

Major Basu concludes thus ; 

u l l^ s I s &u humble attempt on our 
far we have succeeded in our task, it ren 
learned than ourselves to decide It is 
famous Nadis of the Tantras, viz„ Susu 


’anslator has treated 

He has not dwelt 
is not a distinct method i ' 
is the stage brought about by 
Ys 41 by Pratyahar- *•- - • • * 


only of the five externalities of Yoga 
on the Dhy&na, Dhara^a and 
in itself, but is a result 
V the processes of 
- ra > the subjective world overcomes 
so by Samadhi, the spiritual nature of man stands predominant 
physical one. Pratyahara must be clearly distinguished from 
stakes, we think, can be committed than con- 
:he reptiles and other animals as illustrating the 
Hie hybernation corresponds with the Pratya- 
stage of Yoga. The learned translator has happily 
stage with the stage of insensibility produced by the 
e.g., chloroform (Introduction to the Shiva 
is a well-known fact that the inhalation 
perceptible effect upon the sympathetic nerves. The 
only when the functions of the 
and when he can modify and regulate 
viscera. We repeat that that is the stave of 



tfheda Samhita-Sarirasthana, YU adhyflya. 

The Non-medical version of Yajnavalkya 3 (III, 84-90). (4th 
The Commentary of AparSrkaon „ (India Office MSS. 
The Commentary of Vijn&neswara on „ ( „ ' 

The Commentary of SulapSni on „ ( „ i( ) 

The Commentary of Mitramisra on „ ( „ » ) 

The Non-medical version in the Institutes of Vispu’ (200-41 

Vaijayanti , or the Commentary of Nanda Pandita on Insti 
in 1622 A.D. 

The Non-medical version in the Purapas 3 — (i) Agnipurapa 1 
and (ii) Visnudharmottarapurana (Part of Garudapurai 
been quoted by Ballala Sen in Dunasagira (uoo A.D.) 

The Non-medical version in the * Anatomy ’—the anonymc 
Sariram (Tubingen University Mss.) 

-The System of Susruta 
Susruta Samhita — Sarirasthanam. 

Sarira Padmini (Mss. in the possession of Dr. Cordiar). 
Commentary on Sarira Padmini by Vaidyanatha. 
Bhavaprakasa (Jivananda’s edition of 1875, pp. 40-41). 

•The System of Vagbhata I 

1. Astanga Sangraha (Bombay, Vol. I, p. 244, 11. 3 - I3 .) 
■Miscellaneous Texts : — 

Susruta and Vagbhata on muscles— 

(a) Susruta Samhita— Sarlrasthana, Ch. V, cl. 33 . 

( b ) Dallana’s commentary extracted from Jivananda’s ed 

(c) Vagbhata I, (Bombay) Vol. I, p. 225, 11. 20-21. 


( my ' 

6 . Dajlana on the aggregate ten (Jiv„ p. 576) 

7. Susruta and V&gbhata on the number of kttrcha , 

8„ Susruta and Vagbbata on the number of ankles. 

9. Susruta on the position of cluster and cluster-head. 
jo, Dallana, Gang&dhant and Nanda Pandita on the collar-bone. 
ll * Susruta and V&gbhata on the position of scapula and clavicle. 

12. Susruta on the number of scapula and clavicle. 

13* Susruta on Amsakuta. 

tt Amsapitta, 

15. Rajanighantu and Amarakosa on Bbaga. 

*6. Susruta and Vagbhata on Jatru and Griv&. 

17. Susruta, Vagbhata and M&dhava on the Valmika disease. 
tS. Susruta on Urdhwajatru and Jatrurdhwa. 

E. — The System of the Vedas:— 

1, The Satapatba Brahmana 1 on the Total Number of Bones and Bones in 

the Head and Trunk (X, 5, 4, 123 ; XII, 2, 4, 9-14). 

2, The Satapatba Brahmana on Costal Cartilages (VIII, 6, 2, 7, 10). 

3, The Atharva Veda on the Sekleton (X, 2, verses i-8) s 

The 1 wonderful structure of man * is thus described in the Atharva Veda * 
(X, 2): 

By whom were brought the two heels of a man ? by whom was his 
flesh put together? by whom his two ankle joints ? by whom his cunning 
fingers? by whom his apertures ? by whom His two uchlahhas in the midst? 
who put together his footing {pratislhd) ? 

u 2. From what, now, did they make a man’s two-ankle-joints {gulpha) 
below, his two knee-joints above ? separating his two back-thighs (jmghd) t 
where, forsooth, did they set them in ? the two joints of his knees— who indeed 
understands that ? ; - . ■, yV'Vy, 

, “3. There is joined, four-fold, with closed ends, above the two knees, 
the pliant trunk ; what the hips are, the thighs,— who indeed produced that, 
by which the body became very firm ? • 

44 4* How many gods (and) which were they, who gathered the breast, 
the neck-bones of man ? how many disposed the two teats ? who the two 
collar-bones? how many gathered the shoulder-bones ? how many the ribs ? ■ 

H 5* Who brought together his two arms, saying “ he must perform 
heroism ” ? what god then set on his two shoulders upon the body ? 

4 i 6 . Who bored out the seven apertures in his head ? these ears, the 
nostrils, the eyes, the mouth ? in the might of whose conquest in many places 
quadrupeds (and) bipeds go their way, 

1 Hoernle’s Indian Med., pp. 105-6. — - 

* See the translation and notes in the Harvard Oriental Series, VoL 8, pp. 

Dr. Hoernle’s translation on pp. 110-11 of his work differs' slig#ly from this. 



S5nce in h5s J aws h e put his ample tongue, then attached to it great 
voice; he rolls greatly on among existences, clothing himself in the waters: 
who indeed understands that ? 

“ 8 ‘ Which was that g°d who (produced) his brain, his forehead, his hind 
head, who first his skull, who having gathered a gathering in man’s jaws 
ascended to heaven ? ' 

Its composition is traditionally ascribed to Risi Ndrayana, author of the 
famous hymn on the sacrifice of man (called Purusa-sukta), perhaps also 
a medical man responsible for certain formulae, e.g., the recipe for the 
preparation of a medicated oil in Bower MSS. Part III. 

3. Varahamihira. 

To the above survey of Hindu anatomical literature we should also add the 
non-medical treatment of the human body in LXVIII chapter of Varfthamihira’s 
Bnhat bamlnta. This chapter on the physical features of man called 
Pumsaiaksanam • begins thus: u A learned person shall examine a man’s 


4u aitogetuer give a complete picture of 

pee* 

tbUotheca Indica (Calcutta, 1865). 


( 297 ) 

Vae bh «a’s osteological sysie™, Itarnle proves that the prfaciple on 
which his list of bones is constructed is “ to take the list of Susruta as its 
bas.s and add to it such items of the list of Charaka as do not occur in it” 
and that .t w really a “ combination of the two.” ’ 

The scientific value of Hindu anatomy would, therefore, depend on that 
of the osteological systems of the two principal schools of 

a . reab0Ut 300 b ° nesin thc adult human 
eleton. I he early Indian anatomists, on the other hand, count either 

36° (A reya) or 300 (Susruta) bones. This large excess is principally due to 
the fact that (besides including the teeth, nails and cartilages) the/counted 
ptomment parts of bones, such as are known as ‘processes’ or ‘ protuber- 
ances, as if they were separate bones.” As for the difference in the systems 
of Charaka and Susruta, Dr. Hoernle remarks :® » The statement of Dr Wise 
{Hindu System of Medicine, p. 52) that the ‘ difference [between Susruta’s 
total 300 and Charaka’s total 360J is owing to their counting the cartilages 
with the bones is hardly correct. Both writers include cartilages in their 
counts, though in different ways. The difference in their totals is mainly due 
to Charaka s counting the 32 sockets of the teeth as separate bones, and his 
including the 20 nails, neither of which are admitted in the count of Susruta ” 
n t le third section of his work, that on the anatomical identifications 
oeinles verdict on the Hindu systems of osteology i s given. He says’ 

. i ieVieW * 0f r thC ear ' y hldian auatom * sts a re surprisingly accurate This’ 
is due to the fact that they were accustomed to the practice of preparing 

the dead human body for actual examination, and that, therefore, their views 
were the d.rect result of an experimental knowledge of the skeleton. It is 
true that the compendium of Charaka contains no reference whatever to the 
practice of human dissection ; and it must, therefore, remain doubtful whether 
and to what extent, that practice was observed in the school of Atreya But 
there can be no doubt as to the practice being known and observed 'in the 
school of Susruta, for his compendium contains a passage » which gives 
detailed instructions regarding the procedure to be adopted in preparing 
a dead body for anatomical examination.” ° 

. 1 be following remarks from his Preface may also be quoted : “ Probably 

it will come as a surprise to many, as it did to myself, to discover the amount 
of anatomical knowledge which is disclosed in the works of the earliest 
medical writers of India. Its extent and accuracy are surprising, when we 
allow for their early age— probably the sixth century before Christ— and 
their peculiar methods of definition. « » » No satisfactory knowledge of 
human anatomy can be attained without recourse to human dissection * * * 
Bis worthy of note, however, that in the writings of neither of these two 
oldest Indian medical writers is there anyjndication of the practice of animal 

! P l15 ' Th ° explanation for counting in this manner 

PP.l^fSr eCUrS ^ th0end ° f thCMth ° ha P ter ofSarfra M a, vielemml&i 

m ' v-v^ : v ■■ : ' -v ; y- ■ ; - , 
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dissection. The only mention of an animal subject is in connexion with train- 
ing in surgery. Thus ‘puncturing’ is to be practised by the medical pupil ‘oh 
the veins of dead animals and on the stalks of water-lily,’ similarly, ‘extricat 
ing,’ on the pulps of various kinds of fruits and ‘ on the teeth of dead animals 

(e) Propagation of Anatomical Knowledge in Hindu India, 

In ancient and mediaeval India the knowledge of anatomy, whether elc 
mentary or advanced, was extensively diffused. There are reasons to believe 
that it was almost universal and not confined only within the circle of students 
and young men, called BrahmachSris, who received lessons in one or other of 
the vaiious types of educational institutions. It was scattered broadcast through 
conventions, traditional usages, canons or rules of art and industry, social 
and religious practices, Tantric rites, and numerous popular ceremonies 
among the millions whose vocation in life was no nobler than what in terms 
of modern socio-ecomomic science may be grouped under (a) mechanical 
or automatic manual work, (b) responsible or intelligent manual work or 
even (c) mechanical or automatic brain-work. 

The reasons are not far to seek. It is superfluous to remark that it 
is the numerous schools of Hindu medicine that have preserved and more 
or less developed the medical knowledge and literature of India through the 
ages. In every part of the country these have been the direct fountain 
heads of anatomical research and investigation, and have propagated through 
their professorial and alumni, whose number has ever been considerable 
the knowledge of the parts of the human (as well as animal?) body among the 
lay non-medical community at large. The importance attached by ancient 
Hmdu thinkers to anatomical knowledge is to be gathered, however from 
the provision they made for its inclusion in the curriculum of studies even 
for those scholars who would not specialise in Ayurveda. We are thus led to 
surmise that they wanted to make it an integral part of the liberal education 
of non-medical Brahmacharis also, and to form an estimate of the pedagogic 
theory that underlay their educational movements. 

Ilsere is no doubt that, under the regulations of the Hindu Universities 
o ancient and mediaeval India, a course of anatomy had to be offered by students 
of law (and social science), Theology as well as of Astronomy (and Astrology) 
The incorporation of anatomical chapters in some of the traditional text-books 
on Smriti Sastras, l>harraa Sutras, Purdnas, Jyotisa, &c„ and the commentaries 
on them by successive schools of scholars who were generally non-medical men 
undoubtedly point to the facts— ’ 

(i) that even those who would not study Ayurveda did not go without 

a few lessons in anatomy (something like the ‘ short-term courses’ In modern 
western Universities), 

(.) that even non-medical men bad sufficient knowledge of the subject to 
-^1 topics in, he tteatiseson Law, Soelolog, 




iMiR 



($) tnat tile anatomical chapters of non-medical S&siras corresponding to 
the anatomical primers and handbooks of modern times, had an important 
position in the literature of Hindusthan ; and, as integral parts of social and 
religious works, which may be looked upon as more or less the Encyclopaedia 
Indicas, found a place in every man’s library. 

We have already noticed in connexion with the 
what Hoernle 1 calls the “ Non 
of Osteology. This non-medical 
vis., (i) Visnudliarmottarap . 
text-booki., , 

certain particulars with regard to the 
these works which point to the recognition of their 
students by those responsible for it. 

In the Institutes of Visnu “the passage is in no r 
context 9 9 incorporated into the text from some other work, 
lieves “ the passage was inserted in 
familiar with the Mitaksara* comm 
statement in Visnu is only a parapl 
metrical section in Yajnavalkya. Ag; 
called Sarir&vayavah, or Parts of the 
chapter on Anatomy in the VisnudharmoUarapurana shows that "about two- 
thirds of its contents are “literally plagiarised from it.” “The Law-Book 
of Yajnavalkya is the original source of the Non-medical version, from which 
it passed into the Institutes of Visnu and into the two Puraijas.” 

Without entering into a discussion of the differences in the anatomical 
knowledge displayed in these non-medical treatises, it would be sufficient for 
our purposes to remark that the tendency of incorporating medical chapters 
with non-medical works, ' \ 

(1) began as early as at least the 4th century A.D.), when Yajnavalkya, 

author of the celebrated Smriti, is supposed to have flourished • * 

(2) that it has been kept up by latter-day professors of Theology and 
Sociology, e.g„ (i) in the Visnudharmottara (at least as early as 1100 A.D.), (ii) in 
Visiju Smriti (at any rate before 1622’ A.D.) and (iii) in the AgnipurSna (at 
the latest i6so A. D.) 


survey of Hindu anatomy, 
version " of Atreya-Charaka’s System 
found (a) in two religious text-books, 
ur&na and (2) Agnipurana, and (l>) in two legal 
(1) Yajnavalkya Dharma Sastra and (2) Visnu Smriti. There are 

incorporation of anatomical chapters in 
r importance to non-medical 


way required by the 

Hcernle be- 

to the Institutes by some one who was 
entary on the Law-Book.” The prose 
iirase and “otiose amplification” of the 
ain, a comparison of the 369th chapter, 
Human Body, in the Agnipur&na with the 


1 Pp. 40-46. ■ 

* “ Whoever drew up tha list as we find ifc in the Institutes, did so on the basis of 
Viju&neswata’s interpretation; and accordingly the introduction of that list in the Institutes 
cannot be placed earlier than the date of Vijnhneswara, that is after 1100 A.D. Seeing 
that the Institutes of Visnu appears to be often quoted in the Mitaksara, it "does not 
seem impossible that the appearance of the list in the I nstitutes is due to Vijnftneswara 
himself, ” Hoernle, pp* 50-60 ' 

3 These dates refer to the introduction or" interpolation of the anatomical, chapters 
in the works, not to the general body of the works themselves. 
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and (3) that it has been preserved by the efforts of successive schools of 
lay commentators to explain the medical ideas, according to the culture of the 
ages in which they lived, e.g., (i) Vijnfineswara (Mit&ksarft, c. 1100 A.D.), (ii) 
Aparfirka, who though a near contemporary of Vijnaneswara (1150), holds an 
independent view in the interpretation of Yajnavalkya, (iii) Sulapfini (15th cent) 
and (iv) Mitra Misra (17th century), both following the lead of Vijnaneswara. 

The same conclusion is arrived at by the fact that a small manuscript, 
called Sarira, 1 or anatomy, has been discovered in the collection preserved in 
the Tubingen University Library. Its age and author are unknown. Its 
versified contents are compiled from many different sources, some of which are 
quoted by name, e.g., Charaka, Yogamukt avail, Kaulavali, &c. Its statement 
on the Skeleton is taken from the Law-Book of Yfijnavalkya, though the source 
is not named. But an important error of Yajnavalkya “ was detected and 
corrected by the unknown author of the Anatomy .” 

The extract from the Brihat Samkitd quoted previously also points -to 
the intimate association of anatomy with genera! Hindu literature and its place 
in the scheme of education in Jyolisa (which is not equivalent to what in modern 
times is called Astronomy, but includes Astrology, Mathematics and many other 
topics of a social and economic nature). From the very definition of the scope 
and province of Jyotisaand of its three branches— Hord, Tantra and Anga- 
vinischaya- as well as the description of the Jyotisaka,* or the man versed* in 
Samhita, Astronomy, and Horoscopy, it would be clear that at least such know- 
ledge of anatomy, physiology, and embryology, as furnishes a working idea of 
the parts of the body, the nativity, external features of man and animals, is an 
essential item in the equipment of the students of this science. 

From considerations like these relating to the scope of Hindu literature 
on non-medical subjects we are reasonably led to believe that in ancient 
and mediaeval India no Hindu Brahmachfiri was left without the knowledge 
of a little anatomy; and that the references to limbs or features of human 
or animal life that we meet with in poetical works, Silpasdstras, Tantras 
sacrificial and religious catechisms, or allegorical, moral and didacLic treati- 
ses are not due to commonplace observations that may be expected of the 
man in the street, but presuppose, in the absence of evidences to the con- 
trary, the education received by the poets, priests, moralists, story-tellers 
scientists and scholars, in their Brahma chury a Asranu 

It is this universality of the anatomical instruction imparted by the gurus 
or professors to their pupils which explains the popularisation of knowledge 
about parts of the body among the community, and its influence on the arts 
and industries designed to imitate or reproduce human beings or animals. It 

> again ’i ™ hlch has left mark on the Theory and Philosophy of 
Hindu Art including Architecture, Sculpture and Painting. The ‘ masters ’ are 
very strict in their injunctio ns that the sculptors and painters should follow with 

1 Boernle, pp. 81-622-87. ~~ ‘ “ ‘ 

• See the first two chapters of Brihat Saiyhitd. 
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religious and mathematical accuracy, the anatomical measurements laid down 

y t iem legarding the construction of images of gods and their vdhanas or con- 
veyances or symbols. 

These canons of Hindu art prove (.) a thorough knowledge of anatomy on 
ie pait of the promulgator and (2) their desire to perpetuate and propagate, 
through more or less durable embodiments, the national ideals of beauty in art 
as consisting in the closest conformity of artists with the specimens of sym- 
metry and order exhibited by Nature in her great museum of the living 
universe. Once presented in art, the canons became conventional and have 
been traditionally followed by sculptors, painters, artists and craftsmen, even 
y those among them who had not received theoretical or demonstratioiial 
lessons in anatomy at schools, from books or from professors. And, besides 
satisfying the spiritual sense of generations of devoted spectators, both educated 
aud illiterate, these images and works of plastic and other arts have served for 
them the double purpose of anatomical models as well as object-lessons in 
assthetic perfection ;-being at once the national schools of religious, secular and 
artistic education and culture. 

(d) Human Anatomy in Sukraniti. 

I he Sukra authors must have had adequate knowledge of human and 
animal anatomy, as is evident from their care in noting, according to the 
injunctions of specialists in art-literature, the features of the body in the 
section on images of gods, and also the external characteristics of animals 
in the treatment of the economic topics connected with them. The names 
of the parts of the human body, aud their measurements according as the 
images are to be 7, 8, 9) 10 or 12 talas (feet) high, will be described in the 
chapter on the Data of ancient Indian art. Here we shall mention the anatomi- 
cal features described by Sukracbaryya in the section on the animal-force 
of the Hindu state. 

(e) External Anatomy of Horses, Elephants, 6%, 

It is only the horse that has been fully described in Sukraniti. The 
Sukra authors have given the measurements of the limbs of horses most 
piobably, as it would appear, to help sculptors in their art. For say they; 

“ If au lraa § el is t0 be made, the appropriate pattern or model should always 
be placed in front. No image can be made without a model. So the artist 
should frame the limbs after meditating on the horse, and finding out the 
measurements and attributes of horses in the manner indicated above ” The 
place of animal-anatomy in Hindu art is quite clear from this extract But 
Sukrtchftryya intends these measurements to be remembered also by non- 
artists, i.e„ lay men, whether merchants or rulers or warriors in their sales 
and purchases of horses. 

The general remarks on the quality of horses as known from the 
proportion between the parts of their body are given in IV, vii, 8095. 

1 Sukra IV, vii, 145-47, ' — “ 
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We have to remember two things about horse-measurements : — 

(1) 5 yavas=i angula. 

(2) The limbs of horses are to have a fixed proportion to the face. 
The quality of horses is indicated thus 

The best horse has a face of 24 angulas. 

Second class „ „ 36 „ 

Third class „ „ 32 ,, 

Inferior or ordinary „ 28 „ 


Ordinary horse-measurements are given below 


Height or stature ... 
Length ... 

Girth 


3 faces. 

41 

n 

3+3 angulas, 


The following are the measurements of the 28 angula- type of Horses : 


(i) Heights . 1 

1. Heel or hoof (Sapha) 

2 . Ankle-joint or fetlock ( Manivandka ) 

3. Foreleg or shanks (Janghd) ... 

4. Knee (Jdnu) 

5. Fore-thigh or elbow (Uru) ... 

6 . Thigh to neck 

7. Hind thighs (Uru ) ... 

8 . Hind legs ( Janghd ) 

9. Neck* . 

(ti) Lengths* 

1. Neck (Griva) 

X Body (from end of neck to organ) 

3. From organ to end of vertebral column 

4. Tail ( Pu chchhadanda) 

5. Genital organ ... ... 

6 . Testicles 

7. Ear 

8 . Mane or hair of neck 4 

9. Hair of tail 5 


3 angulas. 

4 „ 


Eye 6 ... 

{Hi) drew 

Heel or hoof 
Ankle-joint 
Foreleg or shanks 
Fore-thigh 
Hind thigh 

Hock of the ankle-joint 
Hind leg 


60 angulas. 


Circumferences , . 7 


6 , 4. or 5 angulas 
1 cubit. 

1 -i or 2 cubits, 

3 or 4 angulas. 

15 angulas. 


1 Sukra IV, vii, 06-101, 
3 Sukra XV, vii, 104. 


* Sukra IV, vii, 103408. 

45 5 Sukra IV, vii, 118-122. 
f Sukra IV, vii, 109-115. 
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8. 

Forepart of neck 1 

■ \ 88 ' T .V. 

9. 

End of neck * ■ ... , . : : 

■ ... 40 ; „ 

10. 

Forehead 3 ... y ■ y : ... y . . 

... . 30 ,, 

11. 

Face at the nose below the eye 4 

' ... 19 „ 


(iv) Distances, breadth , width 

or space , 

1. 

Between two thighs at the back 

... 1 angula. 

2. 

The neck on which hair grows 

... ' i| n ' ■ 

8. 

Ear ... ... 

3 or 4 angolas 

4. 

Breast ... ... 

... 19 „ 

5. 

Eye ... 

... 2 or %l „ 

0. 

Between two thighs 

... 9 

7. 

»« »» eyes 

... 5 „ 

8. 

« » ears 

. ... 5 ,1 

9. 

„ eye and ear 

... 5 „ 

10 . 

„ two heels 

...0, 7, &e. „ 

It 

two pupils of eyes... 

... 9 „ 

12. 

„ „ eye-brows 

... 9 „ 

13, 

„ eye and nose 

... 9 ,, 

14. 

„ two nostrils 

... S „ 

15. 

„ arms at breast 

... 4 „ 

15 . 

Lower lip 

... 1| „ 

17, 

Upper lip ... ... 

... 9 » 

18 , 

Between back and breast ... 

... 1| cubits. 


About Elephants the following measurements are given in IV, vii, 77-84, 
[/V. S,— 8 yavas = 1 angula 
34 •anguJassss i cubit.] 

' ' Bhadra, * Mandra. Mriga. 

Height ... 7 cubits. 6 .cubits. 5 cubits, 

■; Length ... 8 „ 8 ' „ 7 „ 

Girth . ... 10 „ 9 „ 8 „ 

About Bulls Sukra authors record the following measurements in IV* 
vii, 299-302 : — 

, Girth = 4 times face. y 

Height -f hump = 8 „ : 

. Length , = 3| „ 

The best animal has 7 tdlas or feet in height. : -.y. y . 

The good height of camels is known to be 9 tdlas or feet.® 

(/) Dentition and Age of Animals, 

The following table gives the duration of the periods of youth, 6 manhood 
and old age, as applied to the five principal vertebrates ;~~ 


Man 

Elephant 

Horse 

Bull 

Camel 


Maximum age. 
... 100 years. 

... 100 „ 

... M „ 

... 25 „ 

... 25 , # 


Youth. 
20 years. 

5 

vii v:--; 


Middle age, 
00 years. 
80 „ 

10 *, 

10 » 

16 „ 


* * 8 4 Sukra IV, vii, 124-128, 


1 Sukra IV, vii, 304-S, * Sukra IV. vii, W6-$13~ 



The age of both bulls and horses is to be known from the growth 
colour of teeth. 1 There is no information about the tusks of elephants. 

The whole dental structure of horses is thus described in the Fam 
British India : — 

“ Dentition : Incisors f, Canines Premolars |x|, Molars |=|, Car 
generally wanting in females. There is sometimes an additional small s 
rior upper premolar. The incisors have a flat crown, with at first a deep ho 
in the middle ; this (the “ mark ” in horses) disappears with age.” 

It is evident that Sukrach&ryya, in describing the changes in the developr 
and colour of the six teeth as the guide to the age of horses, is referring tc 
Incisors or Anterior teeth. This is the practice recognised by the mo< 
science of equine dentistry also. The structural changes in the Back te 
called Molars or Grinders, afford a very good index of the age of the h 
up to the period when they are completed, namely, four years old. But a 
the fourth year the molars are not often taken into consideration indetermit 
the age of the horse. 

Further, these six incisors described in Sukraniti do all belong to the lo 
jaw, Fitzwygram also in his chapter on ‘ age,’ as indicated by teeth, confines 
remarks to the incisors of the lower jaw, “ as the structural changes which t 
place in the upper are nearly similar. ” 

The distinction between Temporary or Milk Incisors and Perman 
Incisors, as given by Sukra authors, both as regards the time of developm 
and discolouration, is also borne out by^ modern science. “ The discoloural 
is due to the lodgement of the juices and other matters connected with 
food in the grooves,” 

The following extract from Horses and Stables coroborrates the Su 
theory of Dentition stated in IV, vii, 315-20 • “ The foal is born with his te 
in a rudimentary state in the gums. * * * The yearling is complete 
all six incisors (313), but several well-marked signs distinguish his mo 
from that of the two years old ( 3 16). * * * a few months before 3 ye 
old, the horse sheds the two centre milk-teeth which are replaced by perr 
nenh * * * A few months before four, the horse sheds the two next mi 
teeth which are replaced by permanent (318). * * * A few months bef 
five the horse sheds the two remaining milk-teeth which are replaced by perr 
neat (319.) Thus the jaw is now furnished with six permanent incisprs.” 

After the dental structure is complete, the guide to the age of horse' 
colour, as detailed by Sukracharyya in IV, vii, 320-324. This is the mod^ 
theory also. Says Fitzwygram: “ At and after six, we are compelled to hr 
recourse to the indications given by the marks and other slight but gradi 
alterations which take place in the form of the teeth and their position. * * 
The mark is in a constantly changing condition.” 

1 Sakra IV, vii, 314. ~ — . — , - 

2 Pp. 4*84fc * ’ - - " - 



regards number, colour and development of the teeth as well as their help in 


‘ black, yellow, white, glass, honey, and conch ' is the same in all the three 
works. 

The changes in the colour of horses’ teeth according to age, as indicated 
in Sukra IV, vii, 315-25, are given below 

1st year ... ... ... ... white. 

••• •• ••• black and red. 

3rd— 6th year ... ,,, black. 


yellow 

white. 

glass. 

honey, 

coach. 


Since 34th year 1 the teeth get loose and separated and begin to fall 
down every three years. The horse that has attained full age gets three cir- 
cular rows on the upper lip. The age is to be considered low in proportion as 
the rows are less. 

Regarding the dentition and age of bulls® we read 

(1) All the eight white teeth of bulls grow in their 4th year. The two 
extreme teeth fall down and are replaced in the 5th ; in the 6th, the next two,; 
in the 7th, the next two ; and in the 8th, the central two, 

(2) Every two years the teeth get black, yellow, white, red and conch- 
like in order. Then their looseness and fall commence. 

Thus each colour lasts for two years. And as all the teeth get finally rep- 
laced in eight years, the colour changes up to the iSth. It is evident that Sukra- 
charyya means the eight incisors of the lower jaw; as would appear from the 
dentition of the Bovide described by Murray in the Vertebrate Zoology of Sind : 
“Teeth of two or three kinds. Incisors eight below. Molars six on each side in 
each jaw. Canines more or less developed. Front of upper jaw toothless.” 

Sukra authors say nothing particularly about camels. We are simply told 
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economic or utilitarian aspects. We have found that the main references in 
Surkaniti to the live-stock of the land are from the standpoint of the state 
especially its military department. The live-stock as belonging to the people 
have been but casually noticed and have to be inferred from the incidental 
analogies and illustrations and from the passing remarks in connexion with 
revenue, agriculture, commerce and industries. It is, therefore, natural that the 
authors should supply some information about the management and adminis 
tration of the Veterinary Department in their state. 

The Veterinary Department of the Sukra state does not, however, attend 
to the military live-stock exclusively, though details about this only are available 
in Sukraniti. It is an organisation addressing itself to the needs of the total 
live-stock of the state, agricultural cattle, draught-animals, the Fauna in the 
Zoological Gardens or State Forests, as well as the Animal-Corps, and may be 
taken to have been divided into two branches, Civil and Military. 

The administrative machinery of the Sukra Polity consists of a highly 
differentiated Bureaucracy divided into special Departments or Bureaus for the 
management of executive affairs. The Veterinary Department (Civil and Mili- 
tary) is one such Bureau presided over by one of the highest Executive Heads 
called Ministers or Secretaries, and supervising, guiding and controlling the 
work of varying grades of officers entrusted with the charge of sectional and 
sub-sectional affairs. The hierarchy from the menials at the lowest rung of the 
official ladder to the highest functionary through intermediate grades of officers 
is complete in the Veterinary as in the many other departments of the Sukra 
state. , ; 1 

„ The Sukra Polity recognises io Prakritis 1 (Executive Councillors, Depart- 
mental Heads, Ministers or Secretaries). These are (i) Purodhd (Priest), 
(2 ) Pratinidhi (Viceroy), (3 ) Pradhdm (Superintendent, Chief Secretary or 
Prime Minister), (4) Sachiva (War Secretary), (5) Mantri (Foreign Secretary 
or Diplomatist), (6) Pandila (Learned Adviser or Law Secretary), (7) Prad- 
viveka (Chief Justice), (8) Amtoya (Land Revenue Secretary), (9) Sumantra 
(Finance Minister), (10) Duta (Ambassador or Spy), in order of precedence and 
dignity. Sukr&charyya states another theory 3 according to which the Prakritis 
are 8, excluding the priest and the spy. But according to him “ the priest 3 is 
superior to all others— the mainstay of the king and the kingdom,” and the 
spy is a servant of the rest.” The priest and the spy are thus too important 
to be ignored in the enumeration of the Prakritis. So Sukra authors reject 
the Doctrine of Eight Councillors. 

The organisation of the Veterinary Department is typical of all the rest 
in the symmetrical and scientific scheme devised by the Sukra statesmen. 
The picture presented in Sukraniti is not one of a simple primitive political life 
in which the man in the street is fit to be a judge, a warrior and a ruler by turns 


Sukra II, 141-148. 
Sukra II, 146-47. 


Sukra II, 150. 

. Sukra II, 140, ■ 
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as in the ancient city, states, but one of a complex organisation which requires 
specialised functionaries for the discharge of its functions, and hence demands 
of each a specialised training as Judge, Financier, Commander, etc. 

The department of the veterinary interests of the state is managed 
in the following way : — 

I. — The King is not a mere “dignified part” of the Sukra constitution. 

Besides serving the purpose of an ornamental figurehead, he has to discharge 
several important functions, and is thus an “efficient part ”> also. 

According to the Code of Education for princes the king is bound to be a 
good sportsman. So far as the Veterinary Department is concerned, “ he has 
to spend one muhurta (48 minutes) at dawn in exercises over elephants, horses, 

&c,, spend four muhurtas over (among other things) writing orders relating to 
the army, spend two muhurtas in consultation with the Chief Justice and 
other ministers, the same period in hunting, &c„ one muhurta over military 
exercises, &c,” 

The king’s contact 11 with the department of live-stock is further advised 
in the following lines : 

“ He should every morning and evening exercise himself with elephants, 
horses, chariots, and other conveyances. And he should learn as well as 
teach the military arrangements of soldiers. He should sport with tigers, 
peacocks, birds, and other animals of the forest, and in the course of the 
hunting should kill the wild ones.” 

The following rules’ bring out, again, the very important function of the 
king in Sukra Polity generally, and in its Veterinary Department in particular : 

" The ministers are likely to be dumb (i.e,, silent) through the passions, cupi- 
dity, and fear of the king. The king should receive in written form the 
opinions of each separately with all his arguments, compare them with his own 
opinion and then accept the will of the majority. The king should every day 
examine the elephants, horses, chariots, cattle, servants, officers, provisions and 
soldiers, and preserve or maintain the able and give up the very old.” 

II. — The Sachiva (War-Minister) and his Council : ' \ 

(a) The main brunt of the administration of the veterinary interests of 
the state falls, of course, on the War-Minister, the Sachiva. The constitutional 
position of ministers or Prakritis in the Sukra state and their relations with j 

the king as well as among themselves need not be discussed here. We 
have to note simply that one of the many items of business that come up i 

before, and have to be administered by, the Portfolio of Sachiva, is that 

1 Sec the king’s daily routine and time-table of work framed by RukiAcliArvya 

T, SC 1-570. Vide also I, 000 , 670 - 3 . The king’s important position la the administration of j 

justice has also to be noted. All these topics will be treated at length in Vol.II. (Political). 

2 Sukra I, 66M66. It may be noticed here that ivamandaka also in his MU J 

Bmtm provides for a regulated exercise with the wild games, in State Forests, though J 

he is very particular against the vi.ee or lujamna of hunting;’ ' j 

3 Sukra 1, 780-85, ' ’ f ' „ -■ ' I 
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relating to the Civil and Military sections of the Veterinary Department of 
the kingdom. Thus we read that “the Sachiva 1 has to study the elephants, 
horses, chariots, foot-soldiers, camels, oxen, bandsmen, &c., * * * and 
communicate the result of his studies to the king.” 

(b) Like the other Prakritis or Ministers, the War-Minister, also is 
not to be alone in his jurisdiction. Like the Pradhdna and others, the Sachiva 
is to have a council consisting of two members besides himself : 

“ The king should always appoint three men® for each department — the 
wisest of them all at the head and two others as overseers, for 3, 5, 7 or 10 years, 
and, having noticed each officer’s qualifications for the entrusted work, should 
make the necessary changes,” This War-Council with its President, the 
Sachiva , is thus the real focus of responsibility regarding the Veterinary 
Department. 

Ill, — The officials of “ generalised ability” (and of higher rank) : 

(a) The administrative system of Sukrach&ryya, is highly specialised, 
as we have noticed above. With regard to the Veterinary Department the 
rule is that the king should appoint separate officers as u the heads or 
Superintendents 3 of elephants, horses, cattle, camels, deer, birds/’ &c. 

The Civil Service Regulations applicable to all the officials in the State are 
indicated by the following : (i) u As the officer becomes qualified 4 for the higher 
and higer functions, he should be appointed to the higher and higher posts. At 
the end he should be a Prakriti (i t e, f one of the 10 highest Executive 
Councillors), (ii) The king should appoint many overseers, superintendents, 
or only one officer, without any overseer at all, according to the importance 
of the jurisdiction to be managed. 8 

(b) The superintendents in charge of the live-stock 6 may be recruited 
from, among others, the members of the royal family, 

(c) The Superintendents or the higher grade office-bearers (something 
like the Gazetted Officials of modern times) of the Veterinary Department are 
being described below. These are to have the qualifications for understanding 
the general interests bearing on the species of live-stock in the charge of each. 

(1) The Superintendent of Elephants ’ 1 (adhorana ) : The man who knows 
of (i) the various species of elephants, e.g,, Prabhadra, Airavata, Pundarika, &c., 
(ii) their treatment, diseases and art of rearing them, (iii) the methods of 
training them, (iv) who can discover and distinguish their qualities by studying 
the roof the mouth, the tongue, the nails, &c., (v) who knows how to mount 
them and guide their movements should be appointed to take care of elephants ;® 

1 Sukra II, 181-90. 4 Sukra II, 284-35. 

2 Sukra II, 220-24. « Sukra I, 699. 

' 3 sukra II, 237-38. # 7 Sukra II, 256-59/ 

■ft;// 4 Sukra II, 282-38. / 1 , ; ff 

* According to Kautilya this officer called Hastyadhyahsa has two functions : (1) to see 
that the Elephant- Forests are well-protected (by the officer called Ndgavanapala and his 
ministerial staff), and (2) to superintend the internal managements in the Elephant stables 
and the proper training by experts. This second function only has been described by Sukra, 
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for he is sure to captivate their heart. This officer must have graduated in 
the whole science of Elephants in both theoretical and practical, as well? as 
biological and economic brandies* . '■ . . , 

(2) The Superintendent of Horses (aswddhipait), 1 he man (i) who knows 1 
of the feelings of horses, and (ii) can discover and distinguish their qualities 
by studying their breeds, colour and feathery rings, (iii) who knows, how to 
guide, train and treat them, (iv) and is aware of their mettle, spirit and diseases, 

(v) who knows what is good and bad nourishment for them, (vi) who knows 
of their weight, their gait, their capacity for bearing weights, their teeth and 
their age, (vii) and who, besides, is valorous, an adept in military parades and is 
wise, should be appointed to the superintendentship of horses* The qualifica- 
tions for this officer are a thorough mastery in the whole science relating to 
horses and horse life. 

(3) The Superintendents of Bulls and Camels corresponding to those 
of Horses and Elephants, and Officers of the same grade relating to . agricul- 
tural cattle, Birds and other species of Live-stock have not been described in 
Sukraniti, but may be inferred to have been such persons as were well-quali- 
fied in the sciences bearing on the Fauna in question. 

IV,— -Experts, ministerial officers and menials : 

The officers and men connected with the actual tending and management 
of live-stock must be specialists in the narrower range of duties classified 
according to the principle of the Division of Labour. They need not be well 
up in the solution of general problems affecting the department or have a 
wider and more comprehensive outlook than what is absolutely necessary in 
attending to the 4 details ’ and minuter points of their work. They are what 
in terms of^ modern social sciences would be called the men of “ specialised 
skill.” As a matter of fact, Sukra knows them to be specialists in the two 
kalds or arts, 51 m, of (1) driving and (2) training horses and elephants, &c. 

About the appointment of such experts and skilled men, i.e n staff of the 
lower rank, viz., in the Veterinary Department, we have the following rules:— 

(i) Those men are to be masters of goats, 3 sheep, cows, buffaloes, deer, I 

&fc. f who are skilful in tending and rearing them and who have love for these j 

animals* . . ; V : \' I 

(ii) Of like qualifications there should be appointed men to serve ele- 
phants, camels' 1 &c. . .....V/. /V 

(iii) Other officers are those of a warlike disposition, who know how to 
domesticate birds/ teach parrots, and know when hawks fall victims to arrows 
as well as the inward feelings of these animals. 

* Sukra II, 260-43$. 

8 Sukra IV, ill Wil 
» Sukra M, 207-98. 

' 4 Sukra II, 299, , 

6 Sukra II, $00-902, 


j 
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(iv) Regarding horses Sukra authors mention three classes of skilled 1 

staff : — 

(a) The sddi or horseman is he who is brave, versed in military parades 

and battle-arrays and knows of the movements of horses, &c. 

(b) The siksaka or trainer of horses is he who (a) knows of the 1 1 kinds 
of horses’ movements: (i) Circular (a) galloping, (3) prancing, (4) trotting, 
(S) jumping, (6) speedy, (7) slow or sluggish, (8) tortuous, (9) serpentine, (io) 
rolling or revolving, (r 1) galloping at full speed ; and (s) can break them 
according to their strength and the uses to which they would be put. 

(c) The sevaka or groom is he who can serve the horses well, who knows 
how to place the saddles, &c., and who is able-bodied and brave. 

In this organisation of the Veterinary Department we have to notice 

(1) the fact that ft is, as in modern states, administered by the Military 
Portfolio, 

(2) the principle of scientific administration that underlies the whole 
Bureaucratic organisation of modern politics. This is illustrated, in the case of 
Sukranlti, as we have just noticed — 

(a) horizontally, by the introduction of specialisation and differentiation 
of functionaries through a careful division of functions, and 

{b) vertically, by the gradual introduction of greater and greater degrees 
of complexity and generalisation into the work of upper grades from the simple, 
homogeneous, specialised functions of the lowest man at the bottom, e.g., the 
groom. 

It is not possible from Sukranlti to form an estimate of the expenditure 
on the Veterinary Department. But the Arthasdstra supplies substantial in- 
formation about salaries, wages, fines, rations, &c. 

The following extract from Mr. Law’s Hindu Polity gives a few more 
members of the Cavalry-Staff, as well as a few rules that obtained under 
Chandragupta Maurya pertaining to the Department of Live-stock : “ The 
grooms {Sutragrahaka), those who bound them in stables (aswavandhaka), 
those who supplied meadow grass ( ydvasika ), those who prepared the meals 
of horses ( vidhapdchaka ), those who watched the stables (sthdnapdlaka), those , 
who di essed the hair ( kesakdra ), and those who detected poison ( jangulividah ) 
were liable to a fine of a day’s wage for neglect of duty. These jangulividah 
were the grooms, the cooks and the veterinary surgeons, for it was they who 
had to taste the food of the horses,” 

The two lists of officers given below are supplied by Kautilya: 

(a) Relating to the capture of elephants : 

1. Nagavanapala (superintendent of elephant forests), different from the 
Hastyadhyaksa or Adhorana (Sukra) described above. 

‘ Sukra II, 268-75. 



1 1 is assistants : 

i. Hastipaka (driver) 1 

ii. Pddapdsika (who slips nooses round the legs), 

iii. Sahnika (boundary guard), 

iv. Parikarmika (servants for miscellaneous works), 

v. Vanacharaka (foresters), 

vi. Anikastha (trainers), 

{b) Stabling staff : 

u Chikitsaka (doctors), 

2, Anikastha (trainers), 

3 * Arohaka (drivers), 

4. Ad ho r ana (experts who can control the paces of elephants), 

5. Hastipaka (grooms), 

6. Oupacharika (attendants), 

7. Vidhapdchaka (cooks), 

8. Ydvasika (grass suppliers), 

9. Pddapdsika, (who slips nooses round the legs), 

10. Kutirahsa (guards), 

1 1. Upasdyika (who take care of the animals at night). 
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APPENDIX A. ' 

HINDU IDEAS ABOUT PLANTS AND PLANT-LIFE 


Suction 1. 

CLASSIFICATION OF PLANTS. 

ClMmlcn Plants according to Charaka arc divisible into (t) Vanaapnth, trees bear- 
nig fruit without (lowers ; (2) X’dmspntyas, trees bearing flowers as well as fruits ; (8) 
Aimdlm, herbs that wither after fructification; and (4) Vintdhs, other herbs with spread- 
Ing stems* 

Chakraptl ni Ohakrapdni notes in his commentary on Charaka: the Virudhs com- 
prise two classes (1) Lata s, creepers; (2) G almas, herbs with succulent (or cactaceous) 
stems and shrubs. The au ? adhis are sub-divided into (I ) annuals or perennials, bearing 
fruit, and (2) plants that wither away after maturing and without fructification, e.g„ 
grasses like the Durm (Cynodon (lac ty Ion). 

Susruta and Dalvana Susrufca’s division is identical with Charaka’s. Dalvana, 
the commentator, gives some details. The plah§a (Ficus iufectoria) and the Udummra 
(Ficus glomerata) are given as instances of trees bearing fruits without flowers 
(vamspatis), It appears that plants with naked and incomplete flowers (Achlamy- 
deous plants) were considered as flowerless, as also trees whose flowers like those of 
the fig are placed on the internal walls of a common receptacle. Of the Brikzas flower 
and fruit-bearing trees,, the mango ..tree, the Jatnbu tree (Eugenia jambolana) .&c.» are 
given as examples. The virudhs are of two classes— (l) creepers with stems spreading 
on the ground ( JKirws: ) and (2) herbs, with succulent (or cactaceous) stems (jfwpq: or 

Ausculhis are those that wither away after fructification, 
C ' ( J'* wheat, barley &c„, ) Some divide ausadhis into two classes (l) those 

that wither after bearing fruit, ty/„ paddy, linseed, pulses, &e., and (2) plants that wither 
after maturity, and bear neither flowers nor fruits, e.g t} the mushroom, &c. 

Prasasiaptula : Prasastapada, the Vaisesika Doctor, classifies plants as follows - 



others succulent others twining or voluble (*p|ra'»raT WIT, ?WlR'Ti wn— Amara. cf. 

Muknta, irgra ^tgrawfr’ wit 33 wirf^ wnfi srati*: —others call this fw). Cf. Susrnta— 

( 4 ) Next come the ausadhis (in the narrower sense), herbaceous plants, bearing 
fruit with or without flowers and dying or withering away after fructification. Some 
instances of handasalca (tubers, rhizomes, norms) are noticed, e.g„ the paldndu (the 
onion the lemma (garlic, &c. But the graminaceae enumerated, 

in the Vaisyavarga are the chief instances of the ausadhis — plants that die after 
fructification. These are cultivated ausadhis , but their affinities with the next class, 
the grasses ( Trvias ), are also noted (e,g-> TOT TOPTfcr i I T2WRH \ 

WlTO ^ro^Ts^r). Last are enumerated ( 5 ) the Trinas, grasses, of which the characteristic 
is the formation of gulmas , (culms of grasses with annular knots from -which leaves spring— 
W&tt ). It is worthy of note that, in the enumeration of the grasses, 

the bamboo is considered as a sort of giant grass grass flag, tbfst ^?). The 

reeds (wr^q:) are also placed among the grasses 

(6) Finally, the Palmacere (including the coeoanut, date, areca, and other palms) are classed 
as Tree grasses, probably because, like the grasses, they are cmlogons characterised by 
spikes and parallel veins. (cPTONfSRyira: wfwete. yc?r *q 

JJ * also the RCijumghantu). 

I may add that Amara places ( 7 ) parasitical plants among the la Ids, («Rjr 1 
■WHgT t ^kriwr^ifv). They climb trees and feed upon them. These are to be distinguished 
from climbing plants, like th e guduchi (Tinospora cordifolia), which have separate roots of 
their owm. They are also to be distinguished from the adventitious roots descending from 
the branches of trees, like the Ficus religiosa, which are, usually termed uvarohds (^^RnfT:). 

The name sip hd is ordinarily applied to the rootlets and suckers by which the 
tendrils of various creepers are attached to the soil. (TOT fw if: i tort: 

fro i nut *tcn s nni wit — Amara with Bhanuji Dibsita's commentary. 

But the Muknta notes':— wrcsfq 1 The gnduchi is also 

.called f^spsft) 

The Hindu Materia Medica mentions AUdsavalli , lit. sky-creeper, a name which seems : 
to have been originally intended for some orchids ; also plava (lit. floating), weeds that 
float in stagnant ponds, and Saivala, mosses and lichens. (c.p., sitfa erafe to 

“ Chakra pd 7 i-Samgraha, also Bhdva-Pmlwsa). These are not classified, but like th© 
mushrooms must come under the Pdkanistha ausadhis, Ausadhis that die after maturing, 
without bringing forth flowers or fruits. 

\ : Section 2. 

ELEMENTARY IDEAS OF PLANT PHYSIOLOGY. 

Characteristics of plant life* 

The Nydya-vindu-tikd of Dharmottara, the Buddhist Scholiast, notices the phenomenon 
of sleep (contraction of leaves in the night) in certain plants (^irq: ^cr# 

tf&ayana notices in plants the phenomena of life, death, sleep, waking disease, drug- 
ging, transmission of specific characters by means of ova, movement towards what 
is favourable and away from what is unfavourable (w^i: ^isR?ro^snr 

— -TJdayana, I may 

add that metaphors drawn from the heliotropic movements of the Suryyamnkhi flower are 
among the stock-in-trade of Sanskrit poetry and belles-lettres, ' 
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The Jaina writer, Gujarat net, in his commentary on the Shaddarsana-Kamuchehaya 
■(circa 1850 A.D.), enumerates the following characteristic's of- the plant-life': (!) stages of 
infancy, youth and age, (2) regular growth, (8) various kinds of movements or action, 
connected with sleep, waking, expansion and contraction in response to touch, also move- 
ment inwards a support or prop, <4) withering on wound or laceration of organs, (5). 
assimilation of food according to the nature of the soil, (0) growth or decay by assimilation 
of suitable or unsuitable food aw proscribed in the science of the diseases of plants and 
■their treatment (wrasRf), (7) disease, (8) recovery from diseases or wounds by the appli- 
cation of drugs, (9) dryness or the opposite, due to the sap which answers to the chyle 
(**) in animals, and (10) special food favourable to impregnation. 

to to nrmwm 

Even the Vanaspatls (flowerless, but fruit* bearing trees) may foe made to flower (Of. Yaraha* 
mihira’s recipes for the treatment of plants for similar purposes). 

(Of. Gunaratna, Tarkardhnsijarfipik&, Jaimmnld , si oka 49). 

Sankara Misra in the Upnhsftm notes as an additional characteristic the growth 
of organs (or tissues) by natural recuperation after wound or laceration 
Upaskfira, Chap. IV, Ahnika 2, Sutra 5 K B. H.Yol, vi). 


Gunaratna gives a list of plants that exhibit the phenomena of sleep and waking:— 
^ ^TqTTO^n: —ibid). He also notices the sensitive- 
ness to touch of plants like the Mimosa pudiea *rar, which show a manifest reaction 

in the form of contraction qRcqvfr Rro totoi (ibid). 


■ " .’'"'y,. ; Sexualitij. ; y.y,/ 

Yery vague ideas were entertained as to the sexual characters of plants. The pollen 
is called Iiajas , puspa, pntautia,— names which are also applied to the female menstruum - 
and Amara expressly states that for females and flowers these elements (and the terms 
signifying them are the same mmi wr m\ Amara, Vamiwsadhimrya). Charaka 
(Dridhavala), indeed, distinguishes between the male and the female vatm (or kutaja), 
considering the variety that bears while flowers and large fruits as male 


TO*! Holarrhena aniidysenterica), and that which bears red or yellow flowers and small 
fruits as female wwwjjoft — sifer m m Wright ia tinctoria ; Charaka, Kalpasthdna , 

(Chap. 5); but this is hopelessly wrong. Even these vague ideas were afterwards 
completely lost; and the Hdjanighantu tells us of a grotesque division of plants into 
male, female and hermaphrodite, based on the slender or stout, the soft or hard, the long 
or short, the simple or mixed character of the stems and flowers ! Uldjanirjhantn , srcitffg 
m: etc.) 

Consciousness . 

The Hindu Scriptures teach, that plants have a sort of dormant or latent conscious- 
ness, and are capable of pleasure and pain Chakrapant 

notes in the Bhdmimati that the consciouness of plants is a sort of stupefied (darkened or 
comatose) conseio uncss qq) t 


Uday&na also notes that plants have a dormant unmanifested consciousness which is 
extremely dull q?m*ff^rwc:di%TO, etc.) 

The following slokas from the Mah&bh&rata may fitly conclude this section ; 

TORWR WtFTO!%ST%! 4m: t 
to q y flw pft n 

m' mm mm ** 1 



mm w n 

3# ^ ^|r?^ WSgfa I 

^rnf5f%! cfWU TOf^cT tfT^qr; h 
3^ l 

m$tm: vmm: #rj OTTfeifei w 

mfr ^fi*Hfmif %wm i 

s^reuraf^c^ fk%m wr |% u 
^ v %r?w?rT%5T ^%g r i 

w wt^tr: fel?i ^«r: ti 

fflf :*3%5?*? nfTO Hra ^ j 

^ ^rcjnitcpsr ^ u 3jrf£oRSii 5 ^thku 


APPENDIX B 

HINDU CLASSIFICATION OF ANIMALS. 

Section 1. 

CLASSIFICATION OF ANIMALS. 

Churaka. 

Charaka mentions four primary divisions : — 

(1) Jarayuja, born from the uterus, or rather, plaeentalia, viviparous (no 
mammals were known), e.g., man, the quadrupeds, etc. 

(2) Amluja, born of an ovum (egg), comprising tishes, reptiles and birds. 

(3) Svedaja (or U m a a) born of moisture and heat, spontaneously or 
generated, e.g„ worms, mosquitoes, ete. 

_ ( 4) Udt,l H a < bor » of vegetable organisms (hurt Ngraur %Ruura wra® 
*arirasthana, Chapter III) ^ uaiurmsfam^tr qRw^g, 

Prasastapdda. 

Prasastapada begins with two great divisions : -( 1 ) Ayonija, animal, 
a-sexua y generated, of small dimensions flsjwg). (2) Yonija, sexually 
i..., from the union of a sperm and a germ element. The latter 
divided into (a) Jarnguja, lit., plaeentalia, viviparous (no a-pLentel 
were known), and (b) Amluja, oviparous. Man, the quadrupeds, domesticated and 
are given as examples of viviparous animals ; and birds, Surmn> s (reptiles ot 
parous animals. 1 1 l ' f u 

U day ana, 

Ddayana in the Kircvuimli notes that Jtmhju means the placenta («4 
of Sridhara in the IiamlaU, ^ %gd ^ *f 

lidayana adds that the term ‘ UarMpa,’ includes insects and fishes as well a< 
these being all oviparous (^rw: uRa: 


•sexually 




'.V' 





wirfim nPtl0nS) ° f tblBClass of animals They are defined (1) as animals without bones 
* 5^^’ or ® as animals that do not possess any blood of their own $*ri 

?r or (8) as numbering* more than a thousand in a palmful, ie,, minute in size, 

or (4) as not easily crushed, or (5) as comprehending all animals up to the ichneumon (in 
the animal series) Wt 'SSWfiim 9^^:-~-MaMbh4sya 2-4-1). ■ ■ ; ' V ; 

Busruta. . : 

Susputa mentions four great divisions (i) Sansvedaja, born of moisture and heat. 
This division is mentioned first, as Dalvana notes, because moisture and heat are essential 
factors in the generation of all. forms of .animal life, including the classes that follow, (2) 
Jamyuja, viviparous or placental, (3) Andct/r i, oviparous, and (4) Udvijja, bursting forth 
(from the ground or perhaps from some previous unmanifest shape, e.g., frogs, coecidfe 
.. ■ ©to,-). •. . The.. second, third and fourth classes are.' mentioned in . the order of their Import- 
ance, Subsequently the order of enumeration is changed (1) . Jardyuja , (2) Andaja, (S) 
Sveda/a, (4) Udvijja. One reading gives the order (1) Svedaja, (2) Andaja, (8) Udvijja and 
(4) Jarayuja. Some commentators point out that the order in the text (whatever that may 
be) is Intended to indicate the order of creation by Brahma. 

S us ruta mentions man, Vyila (carnivorous quadrupeds) and Pasu (herbivorous quad- 
rupeds) as examples of the viviparous ; birds, snakes and Sarisripas as examples of the 
oviparous ; Krimis, Kitas and PipiUMs (worms, insects, ants, etc.) as examples of the mois- 
ture-born ; and frogs and the coceidm (the cocoinella) as examples of the animals that 
* burst forth * (eruptive or metamorphie ?) 

Dalvana . 

Dalvana notes that the divisions are really cross-divisions and intended to 

be such, as the natural divisions of Jiva and species are not all exclusively oviparous or 
exclusively viviparous. For example, among birds (*R*r: winged animals), bats and Vula- 
kds are viviparous (vmt ^3 m&: srajw:). Indeed Valdkds are some of them oviparous and 
some viviparous (*?f%2 tow wp Among snakes, the AhipaU/hCts , a species of 

non-venoraous coJnhrines snakes, are viviparous (ovo-vivi parous?). Among the moisture- 
born, there are some kinds of ants (fwfw:) which also lay eggs or burst forth (from 
the ground or perhaps from some previous unmanifest shape)~~ Mifw 

The oviparous animals are divided by Busruta into birds, snakes, sarisripas, etc. 
Dalvana notes that the Sarisripas Include fishes, and Makaras (sea- fish with fierce teeth— 

% and the ‘ et cetera* comprehends tortoises and crocodiles fewife; 

m The ‘moisture-born* are due to the moisture 

and heat either of the earth, or of organisms (^r^ir: m: ^ Of 

these, the Krimis (worms) arise from the moisture of the faeces in the bowels 
f^twiWraTj--. Dalvana), from putrefying dead bodies (sra Busruta;— cf. 
gymw! ^ Gunaratna, Tarha-mhasya-dipiM, (da inamatam) ; from decom- 
posing curd or milk (e.g., ^ vwtowi: 

— Jayanta, Nydyamanjari, Ahniku 7, 

The second class, Kitas, noticed among the moisture-born, include the scorpions, 
the six-spotted venomous insect sadvindu, &c., jprog Dalvana). Of these 

the scorpions arise from cow-dung, excreta of snakes, rotten wood (m* ijrromf 
—P&tanjaii, Makabh&sya 1-4-3) cf. also Susruta, KalpastJuina, Chapter 7, 


( 320 ) 


IB 


tfhe » third class, ]Pipilik is, ante ’and , the like insects, Dalvana notes, are bom of 
moisture and heat, as well as *of eggs, and sometimes burst forth from the ground 
(3^3?^ sufiT ^5^-* Dalvana). The gnats and mosquitoes (^rerai^i:) are also usually 
placed among the moist tire-born. An anda (egg) is described as oval, of the form of a pesi 
(muscle ?)— (w°^ —Dalvana. Of. Sridhara, Kundali, m 

wm, 

Child ndogya and Sankara . 

It may be noted that the ChMndogya Upanisada classifies animals on the basis of 
their vija (ovum or seed), as threefold : — (l) Andaja, born of eggs; C2) Jfvaj a, viviparous; 
and (S) Udvijja . Sankara explains that the udvijja animals arise from vegetable organ- 
isms which is also Charaka’s view, as we have seen. But 

unlike Charaka, Sankara holds that the $veda;ci animals wtiJfffje included partly under 
the oviparous, and partly under the udvijja (vegetable-born) class 
}-- Chhandogya, Prapathaka 6, Part B). 

Evidently the idea is that, though vegetable organisms may pass oft* into animal, 
there cannot be generation without vija (seed or ovum), and inorganic matter without 
vijja (seed or ovum) cannot give rise to animal life. Patanjali, in the MaMhMsya (circa 
150 B.O.) mentions the opposed view, which holds that not only animal organisms but 
also vegetable organisms, e.g t1 grasses, grow from inorganic matter. The Durva grass, 
for example, can grow from deposits jof the hair of goats and cows, just as scorpions 
are seen to develop out of cow-dung. Patanjali notes the orthodox Sankhya-Vedanta 
explanation that these are not cases of growth (or transformation) but merely of coming 
out (tosf^ct) m Mah&- 

bh&sya. 1-4-B. ' ' V : \\' 

The Dietary Animals in Ghamka and 8 usruta. 

In noticing different kinds of meat for dietary purposes, Charaka gives a classifica- 
tion of animals (mammals and birds) which has only a practical (therapeutic) significance. 

The dietic value of the flesh of any animal was conceived to depend mainly on its 
habitat and mode of life. Dietary animals (mammals and birds) were accordingly divided 
into eight classes (wgfW 

(1) Prasaha, carnivorous as well as non-carnivorous (Chakrapani), comprehending 
land-quadrupeds and birds that fall on their food with force, 

• (2) Anupa, animals that live in marshy or water-logged lands or graze on ri ver banks, 

(3) Bhusaya or Vilesa ya f animals that live in underground holes, 

(4) Vdrisaya , aquatic animals, both fresh- water and oceanic, 

(5) Jalachara , amphibious animals, 

(0) Jdngala , animals that live in dry and elevated (hilly) jungle lands, mostly species 
of deer, . 

(7) Vivkira , birds that scatter their food in picking up, and 

(8) Pmluda, birds that pierce or torment their food (worms and fruits) with the 

beak. ■ 

In the chapter on articles of diet, Snsruta gives a practical. classification of (verte- 
brate) animals for dietary purposes. Animals that find a place In this dietary are first- 
divided into two classes (I) Anupa, animals that live in marshy or water-logged land . 
(or in water) ; (II) Jdngala, animals that live in dry (hilly) jungle land. The J&ngalas are 
divided into five classes, and the Anupas into eight. The thirteen classes are based on 




under six conventional (or artificial classes) to m w**£n i i 

wwmri mmi ^m\^n ^v* f^H-Dalvana, Sntrasthfina Chapter**?). These thirteen 
classes of, dietary animals may be enumerated as follows 

I. Jansjala animal s-Janglmla, Victim, Pm tufa , Gnluhatja, Pm, aha, Par mmrim. 
Vile say a and Grmmja , and ■■■■ . ■;■■■; . .. ! .7 ' ■' 

1L Amipa animals— KuJeeham, Plava , Rosas tha, PJdina and Malaya* , 

° f tlmso ’ tlie mat *lf a $ (Hsfies) are divided into two groups, freshwater (lit. river-water) 
and sea-water fishes. Among the sea-fishes, the Tirai and the Timingala (cod-fish or 

whales ? W ^ms-Daivann) find a place, as also the maPam 

(Bhark-ff-^ms-Dalvana). 

The kosrislhu (living in sliells-mollusca) are distinguished from ihe matsyax (fishes) 
In this class are enumerated mnkhaa (conehifora), suHhliam (smaller coneliifera), sukl 'i 
(pearl mussels), mmlmha (Helix) with spinal shell (Wxlim: - Balvana,) va llnha (a, species' of 
Helix, according to some Dalvaiia), etc, Dalvaua adds yodika, ' jalaaukti, 

and variotis species of Helix Hngfojr 

The pa dims, aquatic animals having .'pedal for long dorsali annontia^c. 


he vultures, kites, hawks, owls, & c. (Charaka’s 
the Vishkiras^ birds that scatter their food in 
birds that pierce or torment their food, (fruits or ^ 
classes comprehend between them the Passercs 
the Ra sores and the cola mho*, 

lasses of Jaugaht animals are mammals, with the e 
is, which are reptiles. The Pa t oamrhjas (arboreal an 
irrels, as also some of the reptiles and carnivora, 
a is a kind of tree-cat giving out a pungent odour; 
hjiha, are arboreal rodents ; and the Avakusha. is a 






The GuMsayas are carnivorous quadrupeds (^s^n) living in natural eaves or hollows. 
They comprise the lion, the tiger, the wolf, the hyena, the hear, the panther, the 
eat, the jackal, the mrigevaru , &c. The vrlha (wolf) is defined as a dog-like animal, 
small-sized (in comparison with the Hon and the tiger). By the eat, here, wild cats are 
meant. The mrigevaru is described as a jackal-like animal that kills deer. 

Finally come the Vilesayas , animals that live in holes or burrow, comprising various 
species of Rodents and Insectivora, and several species of Reptiles. 

Snakes in Ndgdrjuna. 

The Snakes (ophidae) are especially noticed by Susruta. (N&g&rjuna in the chapters rela- 
ting to Toxicology. . Kalpas thdna, Chapter 4). Five different genera or families are noticed, 
of which one is non-venomous, and four venomous, including one hybrid and three pure 

or unmixed families. Of the last, (l) the Daruikcims (^uuu sfqfT$? 

Tripudians, Naia Bungarus, Oolu bridge) are hooded, swift in their movements, diurnal in 
their habits, and bear on their hoods or their bodies the marks of chariot wheels, ploughs, 
Umbrellas, rhombs or cross-bands, goads, &c. (2) The maudali (Yipera and Trimeresums, 
Yiperidse ?) are thick (tjngu:), slow-moving, nocturnal in their habits, and bear circles or rings 
on the body (mqiw&ti). Charaka adds that they are without hoods, (3) Raqimats also are 
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Ndga may live for a hundred and twenty years. The term of life of the non-venomous 
snake is shorter, about seventy-live years. (Bhavinyct Purdtia q yflqreq ), . 

The Agnipurti na gives the total number of teeth (of a Ndga) as thirty-two ; of which 
four (two on either side) are venomous; viz,, Kdlardtri and Yamadutikd, which appear 
to be the names of the fangs, and Kardli and Makar i which seem to stand for two hard, 
(maxillary) teeth accompanying the two fangs (cf. also Charaka— Dridhavala, Chikitm - 
sthdna , XXII I, 

Umfisvati's Classification of Animals, 

A more thorough classification of animals is found in the ancient Jaina work, the 
Tattwd rthd dhifja ma of Umfisvati, which the Jaina, chronological lists enable us to assign 
with great probability to the fourth or fifth clecennium after Christ (circa 40 AJ>). 
TJm&svati’s classification is a good instance of 'classification-; by series, the number of sen- 
ses possessed by the animal being taken to determine its place in the series. Perhaps 
only senses actively determining the life-habits were counted. 

I* tfirefc come animals with two senses, viz., touch (as evidenced by contractility 
of tissue) and taste (as involved in the selection and rejection of food). This division 
comprises— 

(a) Apddika (Vermes without lateral appendages, Scolecids). 

(b) Nupumka (Ring-like, with pendants, vermes with unsegmented lateral append- 

ages, Annelids). 

(c) Gandupdda (Knotty-legged, Arthropoda, including Crustacea, Myriapoda, &e). 

(d) Some forms of Mollusca, e.g., Hanhha (Coneiiifera, Lam cilia branchiata', Suhtika 

(Pearl-mussel, Lamellia branchiata), .and Bambuka (Helix). 

(e) Jalnlid , Leeches (Annelids). );');)■. A y'Le v'e; L; .■:■■■■) 

II. Next come the animals with three senses, namely, smell in addition to the 
primordial senses of touch and taste involved in the contraction of tissues and the appro- 
priation of food. Here also well-developed and active senses alone wore perhaps intend- 
ed. Rudimentary or dormant senses were not roc koned. This di vision comprises— 

(a) Pipilikd (Ants, Pormicichc, Hymenoptera). 

(h) Kohiuikd , red ants (Formic Ida?-, Hymenoptera). 

(c) Upachikd , Kunihn , Tabumka, bugs and fleas (Hem ip tern, Mcmmnolabola). 

(<?.) Tmpmavija and Karpdsasihika, cucumber and cotton weasels and dec (Apfcera, 

Araetabola). . LAyyy.;: ■ A A)-);; V tlb').'; /A'b)-' A 

e) Haia pa di and Ut pataka , Spring-tails (Aptcra, Amefcabola). 

(/) Tritiapalra , Plant lice. 

(g) KCistha-hdruka , Termites, white ants (Neuroptera, Homi-metabola). 

III. — Then come the animals with four well -developed and active senses, U\, sight, 
smell, taste and touch) 

This division comprises-- y ■ ■■■;*■' ) -P 

(a) Bhmmara , Varata, and Sdrauga— Bees, "Wasps and Hornets (Hymenoptera, Hole- 

metabola). . 

(b) Maksika, Puttika, Dansa and Masaka — Files, Gnats, Gadflies and Mosquitoes 

• ' (Diptera,.Holoiuotabola). P;: v ; v A /;■■:, t": tS-py V:Pb;':p 

(c) Yrischika and Nandyavarta— Scorpions and Spiders (Arachnida, Arthropoda). 

(d) Kita— Butterflies and. Moths (Lepidoptera, Holometaboia), and 

(e) Patanga— Grasshoppers and Locusts (Orthoptera, Hemimetabola.) 
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IV.— Finally com© the animals (man and the Tiryyak-youis) with fire well-developed 
and active senses. Omitting’ man, this division comprises— 

(a) Matsya, iish.es, 

(h) Uraga, 

(c) Blxnjangay.-- 

(d) Paksi, birds, and 

(e) Chatuspada, quadrupeds. 

Uraga and Bhujanga in popular use mean reptiles ; but here evidently Bhujanga is 
taken to mean oviparous limbed animals (limbed reptiles and batrachians) and not crea- 
tures whose movements are crooked or in the form of a bent bow; and Uraga stands for 
apodal reptiles including snakes (ophidre). 

It will be seen that the first three divisions fail under the Invertebraba, and the 
fourth is identical with the Yertebrata. 

This last division (the Vertebra fca) is sub-divided on a different basis, in#., the mode 
ofreproduction. The sub-divisions are three 

A. — Andaja, oviparous (Pisces, Hep tilia and Babrachia), e/j., Sarpa (Snakes, Ophidia, 
Reptilia), Godha (Varaniche, Lizards, Rep til ia), Krikcddsa (Chameleons, Reptilia), Griha- 
ijolika (Common Lizards— Lacerbilia), Matsya (Pisces) Kiirma (Tortoises— Chelonia, 
Reptilia), Nahra (Crocodiles, Reptilia), Sisumdra (Dolphin or Porpoise, Cetacea) and Birds 
propei’ with feather wings— the homapaksci pak$is. 

Porpoises are erroneously put here being really viviparous like other cetacea. 
Progs are not mentioned in this list. The omission is strange. Perhaps (as in Susruta) 
frogs were believed to beUdoijja (eruptive or metamorplue) and not Andaja (oviparous). 
Bub Susruta mentions the frogs after the quadrupedal and conti pedal Reptilia ( Kauava , 
Godheraha, Galagolika and Satapadi ). 

B. — J ardyuja, mammals born with placenta, including all mammals other than the 
Polaja . (Here d ardyuja is used in a restricted sense) (1) Man, (2) Cow, (8) Buffalo, (1) 
Goat and Sheep, (5) Horse, (6) Ass, (7) Camel, (8) Deer, (0) Yak ( Chamara ), (10) Hog, (11) 
Bos Clavtous (Gaveya)— Ungulate, (12) Lion, (18) Tiger, (14) Bear, (15) Panther, (16) Dog, 
(17) Jackal, (18) Cab (Carnivora), etc. 

The apes, though not expressly mentioned, are also to be included. 

C . —Potqja, a class of placental mammals comprising the Deciduata with the 
exception of Man, the Apes and the Carnivora : -e.g. Sallaka (Porcupine, Roden ti a), Has U 
(Elephant, Proboscidea), Svavib and Lapaka (Hedgehogs and other creatures that lap up, 
Insecbivora), Sasa and Sayika (Hare, Rabbits and Squirrel, Rodentia), Nakula (Ichneumon, 
which though carnivorous is supposed to come under the Deciduata), Musik (Mice, 
Rodentia) and the Ohanna pak$ a Pakfis, so-called birds with leathern wings (Bats, 


Chiroptera), e. g., Valguli (Flying Fox), Pajt&virdla (Flying Cat, 


Micro-Ohirop tera) 
though these are 


and Jalutet (apparently meaning blood-sucking Bats or Yampires 
scarcely found in the old world). 

The Pobaja class thus comprises the following Deciduata : — Proboscidea, Rodentia, 
Insecbivora and Chiroptera. 

The term Potaja Is intended to signify that these animals are born without the 
placenta which is thrown off as ant afterbirth, whereas such of the Jardyujas as are not 
Potajas are born with the placenta attached to the embryo. But it is not easy to explain 
why man, the Apes and the Carnivora should not also be reckoned among the Potajas . 
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^^roraarar t staK? =g fifcStir- 

WiMl-if J^Rngsif'T%- f Eigcq^iiif ggqff <q STRSWRcq^PTI I (Umasvati, 

Tatfcvar Iliac! hi gan a, Chap. 11, Sutra 21), 

sRrgarR r 

JOTrsr-ftr^iflfrw: l ^<wRrr i 

ifw =5 i ^rasn^ 

^^-ffe-wf%gm-w-!{riiWT-^^r-s|fR^(5srq: =snfofw =a TWKjt 5f^T-ggrg%- 
W^-qrf%fiRlOTfW n»fcR 1 (Ctnasvafci, ibid, Chap. II, 'Sutra 84). 

SECTION 2. 

RE- CAPITULATION, 

The aixoicn: Hindu classi Oca tiou of animals, as gathered from the authorities men- 
tioned above, may be briefly summarised thus :— 

A .— Kendra jant us, boneless and without {red) blood. Invertebrata, divided into 

(a\ Ayonija , a-sexually generated, e.g,, the 8 vedaja, bora of moisture and heat, and 
the Udvijja (vegetable-born, <?.{/., the coceiuella) and 

{b) YonlJiij sexually generated* cap, the Audcija, oviparous. 

But some are both, a-sexually and sexually generated, being both 8 vedajas and 
Audujas, or Udvi/jm and Andajas. * 

The Kyudrajuntns (Invcrtebrata) comprise — 

(I) the Krimis vermes : (a) ApMikus without lateral appendages (of. Heolecids), 
(b) Supumk' is, Annelids (a section), («•) Gauditpadas , Arthropoda (a section), 

(H) the JaiuhtiSj Leeches, of which twelve species are described, six venomous, and 
six innocuous (ef. Suaruta’s careful description, Butrmihina , Chap. 13), . 

(Hi) Kosasthuny shelled animals, some forms of moUusca, e.r/., the SauJihas (Conchi- 
fora),th e Bukiikas (Pearl-mussels), the Hamhnkas (spiral-shelled, Helix), the 
Vodikas,e tc., ■ ■ 

(IV) then the Insects typified by the Ants comprising 

(a) PvpiUhi , Rohiiikr t (Ants, Hyincnoptera). 

(b) V pachihd, Kunthn , Tubaraka (bugs and flies, Hemipfcera). 

(e) Cucumber and cotton lice fAptora). 

(d) Satapadi, Vt pat aka (Spring- tails, Apteral. 

(a) Trinapalm , grass or plant lice (Aptera ). 

{/) Termites (Ncuroptera). 

(V) Insects typified by the Ilexopoda comprising— 

(a) Bhmmiva, VantUt , Sdrangr*, Ceos, wasps and hornets, 

(h) Maksikd , PutiikiU Dau#a f Mamhb Flies, goafs, gadflies, and mosquitoes, 

(c) Vriscluka and Xandydvarta, Scorpions and spiders (Araehnida, Arthropoda), 

(cl) JUUu Butterflies, and moths, and : v:j; ;■(■ ( 777 .p"; 

(e) Patanga, Grasshoppers and locusts. 
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Sus r u ta-N a gar j un a n&mes six varieties of ants, six varieties of flies, five of mosqu 
toes, (including one marine and one mountain kind), eight varieties of iSatapadis (cen- 
tipedes), thirty varieties of scorpions and sixteen of spiders (Lutas). Of the lutas, the 
glow-worm and the TaiktkUa (lit., oil-worm) are said to be luminous (phosphorescent, 
(cf. Rajanighuntu 

B — The Tiryijftkyoni animals, sexually generated animals other than such of the 
ovipara as are included under the K$ndrajantu 9 hi other words, sexually generated 
animals possessing bones and blood— corresponding to the vertebrata— comprise the 
following classes 

I. Andaja , oviparous 

(a) The Matsyas, fishes, divided into river-water fishes and sea-fishes. 

Susruta names eleven species of the latter. The ‘ Timi ’ (cod-fish, whale) is 
reckoned as a sea-fish. The Makar a (shark) is also mentioned, but the 
Kurmas , Kumbhiras and Sisumaras (tortoises, crocodiles, and dolphins) are 
excluded from the class, as also the so-called shell-fish, being placed 
among the P.ddim s and the Kosasthas respectively. 

(b) The Uragas, apodal reptiles including the Sarpas (snakes, ophidia). Five 

classes of snakes are mentioned, one noil-venomous, three venomous, and 
one hybrid. Eighty varieties of snakes are named, but the classification 
is based on superficial characters, e.g., markings on the scales, etc., and do 
not touch any anatomical peculiarities. The pathological observations 
regarding the distinct action of the poisons of different orders seem to bo 
good. 

(c) Bhujaiujas , oviparous animals with lateral, pedal appendages, both Reptiles 

and Batraehians. Many of these are quadrupedal and five-clawed 
(Dalvana.) 

' III list rations . 

1. Godha, Grikagolika and Iirikalasa (Varantas lizards, common lizards 
and chameleons). Snsruta names four -varieties of iho Kunam, a 
species of chamclcon-liko lizards-(cf. Ladyayana quoted I,y T)al- 
vana, KalpastMm, Chapter 8), also six varieties of Guhujolika fa 
- species of lizards), and live varieties of Godheraka, Varanus-liko 


( 827 ) 

((?} Lomu pah sa puhsi, winged animals with feathery wings, Birds proper. 
These are oviparous, while the winged animals with leather wings 
are placentaliaof the Reeiduafca class fttmt :) ' 

The Birds proper are divided into four classes ; — 

fl) Plavas, aquatic or amphibious birds* comprising the' Naiatores and the Gralla- 
tores, Yarions species are described, y : 

( 2 ) Vk 'kirns, those that scatter their food in picking up. 

(B> Pru hulas, those that pierce or torment their food (fruits or grains). 

The enumeration of the species under (2) and ( 8 ) shows that these two classes 
included the Passeres (vera? and so-called), the Seansores, the Rasores and 
the Columbia, 

(4) Prasahas, birds of prey proper (Eaptores). 

Dalvana s descriptions of deer and birds are precise, turning upon coloration, habits 
of life etc., r, 0 ., the descriptions of the Ruru, the Kilrandava, and the Kanba, expressly 
quoted from some (unnamed) Hand-books 

mfk ww# i 3^3 — 

\ mfk 

w* $r%” — w- man i 

| a 5pig^sf^ 

m®” i . .. 

mmmw Mvm-- \ m* ^ i 

mm m*® i 5? 5% \ 

J he sources from which Dalvana derives detailed information a limit these varied 
forms of animal life are now unavailable, but these extracts abundantly testify to the 
minute nature study of the Hindus. 

The Hindus had of course no idea of an anatomical classification of birds, 
the ancient writer, L^dyayana, had a much better idea of zoological description in 
reference to the Kftas (insects and reptiles, vide infra), 

II, -Jarfiijnjas, (viviparous, lit., plaeentalia) in the usual wider sense; comprising- 

(a) Churmapaba pr/ksis,--iv:ii her- winged animals, which are deciduate (Polaja) 

Charaba calls them Mrign palest n a (mammal birds) and distinguishes them 
from the birds-of-prey proper, in his enumeration of the Prasahas (Hnlra- 
nlhmut, Chapter 27), .. .The Bats mentioned are- 

(1.) Vulguli, (flying fox), 

(2) The Pales i Vlnila , (flying cat, miero-chiroptera 

(11) The Blmmnd a, (a species of micro-chi roptera, the horse-shoe bat ?) 

(4) The Juluhd, (lit,, aquatic or amphibious or mom probably leech, bat, 
blood-sucking or vampire bat ?)„ These are place 1 among carnivorous 
animals, 

(b) The File say a Jam'yujas, mammals that live in holes or burrows, including 

various, species of Rodents and In sectivora, whlcii are named. Eighteen 
different varieties of mice are specified (Susruta, KulpustMna, Chapter 0 ), 

(c) Parmmrigas , arboreal mammals, comprising some Rodents (squirrels 

etc.), a wild cat, the sloths and the apes (qpf^). 


jgr 










( 2 ) Kuleeimm mammals, grazing on the banks ot rivers, and frequenting marshy 

places, comprising the elephant, the rhinoceros, the gaveya (Bos gavanis) 
the buffalo, the hog and also several species of deer (which live in well 
watered lands). These are also lion-carnivorous 

(3) Gmmyas, {lit., living in or near villages), non-camivorous domesticated 

quadrupeds, some with undivided hoof, others with cloven hoof,— comprising 
the horse, the mule, the ass, the camel, the cow, the goat, the sheep, etc. 
These are all noil-carnivorous. The dog and the cat are not mentioned 
in the list. 

M Carnivorous quadrupeds, Guluhaya (living in natural eaves or hollows, carnivorous 
Kravijmia ),— comprising the lion, the tiger, the wolf (of the dog-class), the 
hyena, the bear, the panther, the cat, the jackal, etc. The carnivora were, 
termed Vyrflas or Kravyadas , and the herbi-vora Pa sits (in a wider sense). 

(/) Man. 

The term Jamynja, in a wider sense came to mean * viviparous ’ and included the 
above orders of animals. But the JainaS used the term Javdimm in anarwnven 
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APPENDIX C. . ;■ 

HINDU PHYSIO LOU V AND BIOLOGY. 

SKOTfON 1. ■ , 

METABOLISM. 1 ' ■ 

The food that we oat contains live classes of organic compounds. From their 
radicles or predominant elements, the, substances are named Earth-compounds, Ap~ 
compounds, Tcjns-cornportncls, Viiyu-eom pounds and Akfisa-eompoumK The Earth-com- 
pounds supply the hard, formed mat ter of The body, the Tejas-eompounds give the animal 
lioat (or the metabolic heat ), the Yayu-compounds are the sources of the motor-force in the 
organism, the Ap-conrpounds furnish the watery parts of the organic fluids, and the Akfisa- 
eompoumls .contribute to the .liner etherlc essence whlch-ts the vehicle of the conscious life. 

Roughly speaking, the Earth-compounds answer to the nitrogen compounds in the 
food, the To ja s-eom poun d s to the hydro-carbons (heat-producing), and the Yflyu- compounds 
to the carbo-hydrates (dynamic). The Ap-eompounds are the watery parts of food and 
drink. The flesh, for example, is a tissue composed principally of .the Earth-compounds, 
the fat of the Earth and Ap-compounds, the bones of earth, Yayu and Tejas compounds. 
Different operations of the metabolic heat (perhaps different digestive fluids are also 
meant) are required to digest the different substances in the food. 

The course of metabolism is described as follows: The entire alimentary canal is 
called the Maliasrotas (the great channel). 

The food goes down the gullet by the action of the bio-motor force, the Pram- 
Ymju. 

In the stomach ( ) the food becomes mixed up, first with a gelatinous mucus 

( m ) which has a saccharine taste, and then gets acidulated by "the further chemi- 
cal action of a digestive juice «ra: — evidently the gastric juice is meant). Then 

the bio-motor force, the Sanuhta I d/pq begins to act and drives down the chyme, 
by means of the Gratia \i i Add/ to the Pittdsuija (duodenum, lit, bile-receptacle) 
and thence to Ihe small intestines (the ). in these, the bile (or rather the 

digestive substance in the bile, as opposed to the colouring element) acts on the chyme 
and converts the latter into chyle ( ) } which has at first a ha tv taste (pungency). 

This chyle contains in a decomposed and metamorphosed condition all the or- 
ganic compounds, viz., tissue-producing Earth-compounds, water-parts or Ap-compounds, 
heat- producing To j a s - corn poun tf ,s , force-producing V ay u-com pounds, and, lastly, liner 
ethcric constituents which serve as the vehicle of consciousness. The essence of chyle 
( TOWTO ) from the small intestines is driven by the bio-motor force, the Pray a Vriyu, 
along a Dhainaui trunk (el*, the thoracic duet) first to the heart (which in a great receptacle 
of chyle), and thence to the liver (and the spleen) ; and in the liver, the colouring 
substance in the bile acts on the essence of elvvle, especially on • the Te ja s-subst a n ee 
therein, and imparts to it a red pigment, transforming it into blood. But the grosser 
part of chyle { ) proceeds along the Rhanmnis. being driven by the 

bio-Dtolor force, the Yijmia vrftfu, all over the body. 

When the blood has been formed, the essence of chyle in the blood, acted on by 
Yayu (bio-motor force) and M&msdgni (the flesh-forming metabolic heat), forms the flesh- 
tissue, the Earth-compound of the food substance especially contributing to this tissue. 
Of the flesh- tissue thus formed, ihe grosser part goes to feed or replenish the flesh-tissue 




1 Extract from my monograph in Dr. Ray’s Hindu Chemist* y Yol. II, 

42 ■ ■ /U ; oGg.;- 
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all over the body. The finer essence of flesh in the blood in the chyle, acted on again by 
Vayu (bio-motor current) and the fat-forming metabolic heat ( in the menstruum of 

lymph ( SRI?; g*=nfijr3f ^receives viscosity and whiteness, and produces the fatty tissue, the 
Earth-compounds and Ap-eompounds of the food specially contributing to the product. 
This fat in the chyle {or blood), or rather the grosser part of it, replenishes the fatty 
tissue of the body, but the finer essence of fat in the flesh in the blood in the chyle, acted 
on by V( hju (bio-motor current) and the marrow-forming metabolic heat, in the menstruum 
of lymph ( )» becomes hard (crystalline), and forms bone, the Earth, Y&yu and Tejas 

compounds contributing principally to the product. The essence of the fat fills the 
hollow channels of the bones, and acted on again by bio-motor Vdiju and metabolic heat, 
becomes transformed into marrow. The marrow is similarly transformed into the semen, 
which is conveyed down by means of a pair of Dhamams or ducts ( g lodged in its 

receptacles ( — wfr ) and discharged by means of another pair of ducts ( ). 

The semen or rather all the elements in their finer essence, give off ojas which returns to 
the heart, the receptacle of chyle and blood, and again floods the body, and sustains the 
tissues, thus completing the wheel or self-returning circle of metabolism ( 
e£. Charaka and Yagbhata). 

It is to be noted that, throughout, the fluid in the chyle or blood acts as the mens- 
truum, though occasionally, the lymph, which is itself a derivative from the chyle, is 
added, as in the ease of the fatty tissue and the bones ; and that each preceding element 
or constituent of the body ( vrn?) takes up the proper organic compounds 

from the food chyle to form the next element or tissue. Throughout also, the chemical 
changes are due to the metabolic heat which breaks up the compounds and recombines, 
but the operations and even the vehicles perhaps of this heat are different. For ex- 
ample, these heat-corpuscles in the biliary duets produce the bile, but the bile-secretion is 
supposed to contain two distinct substances ; (l) a digestive fluid in the duodenum 
( fero? ) which acts on the chyme to produce the chyle ( mm ^ Tpw' );and(2)a 
colouring bile-substance in the liver which adds a red pigment to the chyle, and trails- 
forms it into blood ( wrate rqff-). Besides, there are three other biles, of which the 
aqueous humour in the eye is supposed to be one ( quite fm ), helping in the formation of 
visual images (^srnps ). This is the view of Dhanvantari and his school, but Atreva 
holds there is no evidence that the bile really performs the first (digestive) function, 
for this can be accounted for by the animal heat arising from the working of the whole 
bodily machine. 

There are three different hypotheses regarding the course of metabolism and the 
successive transformations of the chyle ( f mt w 

Chakrap^m, Bhanumati, Sutrasth&na, XIY, 10; also his commentary on Ohara^n, 
Sutrasihana, XXYIII), but my account is based on the second hypothesis which has the pre- 
ference of Chakrapani It may be added as a curiosity that each element of the body 

(^rg) under the metabolic heat is supposed to give off a finer essence ( ) which 

serves as the material of the next succeeding element, and a dross ( ^ ) which forms 
some of the excreta in the body (including the nails, the hair &e.), besides retaining its 
own substance (the gross or main part) which is driven along by the Y&yus (biomotor or 
vital currents), or by the srotas , to its destination in the body. 

Some idea of circulation appears to have been entertained, for the heart which 
receives, and then sends down, the chyle through the Dhamanis gets it back transformed 
into blood, and the ojas also proceeds from the heart and returns to it along with the 
chyle and the. blood. 


mi 
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(Cf. Vi'igbhata qf: 5^: fffRr: %3: Srftq?*$T: ) I q^JjflSR# if ?U?l?: 

1 feqqq: qfqr «wpnr jpsp^ w3W?qq; I Busrufca, Sntrastkana , ( hap. 4(> t 
ef. also, f^qqqRn^f mm I STpitsfo q^q ^ fcqg^q3 I 

Ibid, Chap 41. $imcqp^jqra»|T: WW SRTOT! I q^t^T^iq; ^ ^ qtfqqr- 

^3 I ««*n^ 3 q s^cr mm ^pr?^ <im i •qrrq'qr: qiftfaftt ?Nt: mm 

^'31 sptilTK qf 5 qnV^l: i ^qipsrrfef smsqfera^raf t Charalta 

quoted by Dalvum,. *m *Wm Wflpf ^ qtf IR|S | 

^3*3 swRWsqq srfiinnwftqa i qssi firaq?T *to m q«3T qftqftfqqi i qraqqqiqtqFq:?^ 

wsfwftq# 1 ^rrorfq^jm^t srpjr^ apfr tot i spsrmrcrq ^t *?? rqqreq qq- 

fqq: I %mmm RSTTORq fwg^fe I...3RT97 q^ foqsg qrqqpq pfep* | tmrg. 

JRn^kigqawiqqqrraqi? t q^RHwr ^qro Tp r Rf qgxqq, Iwroup *wtof 

wt 1 srcqfsnifcwi gqf ?te sraeq ^r% 1 yimrar =5 swfwr qftr nmfa- 

&Wi, mmm' q #$r ttsfi^mia 1 gf q sq ^f qgnf^f g®qiq: ^cTOPfqj, 

^ qq»?T9W 5tiqafel TOT pTR* I 3$# lrTiqq?R«TT T!^ qifRqj: I %gi mfl 

^"■ff ?3$T ■R33T TO! 5^15 ! iqT'fWTjJaT^q q: ?*Tfr: §p?T R3!?q?T TO: | Chamka-Rridhavala 
Samhita quoted by Anina in his commentary on Yagbhata. 

^IT ^^RlrTTO Ip^FSf^f #37193$ I mt TO SPOT S£tB* ^IqRfe i 

m ^gpr^fn i wf ^ 

ajqqflliar ?fB qratsq W^iMstraqfe, PpTTORqTp; (Chakradatta 

Bhamnnati). This passage shows that the ‘ venous blood 5 was conceived to be chyle- 
essence mixed with Mood, and that the circulation of the chyle, so far as it was held to 
contribute its quota to the constituent elements and tissues of the body, was really sup- 
posed to tie .identical with the circulation of the blood ^fg[f ^ 

This will he abundantly. clear from the following account of the course of the chyle and 
the blood : 

33! grr WIT ¥Ria: | *sjijr: q^JWir; TORipr- 

q'Rir qrpftwnqi ^mvmw ?q> sr sstR qf ton m ft%gfr¥jq% i gg.* 
5TRRS3 ^E3I§I m ,f^5f% I...11: ?TR^JH?q qfffmOT *qqT «33: I ^q?q ) 
?33U|i?^r fqiq ?fft?RW# ?3v' qrqqq; sqjqqigqr 

^5T?ift?qqifq gwmfe in: ^n^rqrq: sqrqqigqjq fqir Wfrfe: 

sfi^Rwmfqi wwfjt qrf3 I ci scq. t 

This finer essence of chyle which nourishes the flesh is also carried in the 
blood, on the irrigation channel hypothesis ( %#-§<jqFqTq ), 

Section 2. 

THE CIRCULATORY SYSTEM. . •; Yis 

The standing puzzle of Hindu anatomy and physiology is the class! flea Hon of the 
8iras f Dhamanis, Srotm, the channels, passages, and duets in the body including the 
arteries, veins, nerves, lymphatic vessels, etc. The diitieuity was felt by the ancient 
observers themselves. Borne were of opinion that the Dhamanis and tiro tan arc only modi- 
fications of the iiiras, and that the division is artificial. Busrnta, however, contends that 
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they are distinct, because they can be traced to different roots and have different func- 
tions ; they are apt to be confounded, only because they are minute, juxtaposed, and similar 
in function. (Sasruta, Sarinisthana , Chapter IX). Charaka also accepts the established 
division, but points out that the numbers as estimated are conjectural 
ttartrasthana, Chapter Y1I). 

The Sims, Dhamcmis and tirotas form net-works (Vwm) of cords, fibres, passages, 
which in the foetus take their rise from the umbilical cord, and proceed, upwards to the 
heart and head, downwards to the kidneys and rectum, and outwards to the trunk and 
limbs. These three classes comprise all the vehicles or conductors of the fluids, secretions 
and currents in the bodily system. 

The bVota {currents). This is a peculiarity of Hindu physiology. The chyle, the 
blood, the Vayu, the metabolic fluid (fe), the lymph, the fat, the marrow, in ©very part of 
the body, is supposed to be connected by means of subtle currents {Srotas) with the 
same kind of fluid (or tissue) in every other part. Without supposing such, special 
connections, many pathological phenomena cannot be explained. 

The Siras are divided into four groups : (1) the arteries for conducting the blood, 
(2) the lymphatics for conducting the lymph, (8) a class of bile ducts, and (4) a class of 
ducts for the v:iyus, the currents which work the automatic and reflex machinery of the 
living organism, in each group, there are 10 trunk tiiras, which sub-divide into 175 
cords, and further ramify minutely all over the body, even as a net-work of minute 
fibrils covers the leaf of a tree. 

The functions of the different groups of tiiras are to conduct or transmit the (arterial) 
blood, the lymph, the bile, and the (vital) vayu currents respectively to the different 
parts of the body. The tiiras are compared to the conduits of the flowing water in a 
pleasure-house (a garden), or the channels of irrigation that flood a field. The conduction 
(or transmission) of the fluids and currents is effected by an alternate dilation and 
contraction of the vessels, the systolic movement differing according to the nature of the 
fluid propelled : 

(m ftnwcirfa srftwRW & srsrfrf&fim: * ^qrf^- 

few&j i arar srawr: i wra? 

*rfir»i>r i etrar 

gpj ^1%*: Susr uta, SMragthdun, Chap. VII.) 

The Dim mams in the foetus take their rise from the umbilical cord, thus bringing 
nourishment from the mother. They are divided into three groups : (a) ten trunks or 
cords going .up to the heart, and thence to the head, (b) ten going down to the intestines, 
kidneys and rectum, and (c) four branching oblicpiely or sidewise, and ramifying over 
the whole body. In a general way, it may be stated tint the Dhnmanis comprise (I) the 
veins, (2) the nerves (including the sympathetic system), (3) the chyle-ducts (including the 
thoracic duct) as distinguished from the other lymphatics, which are classed as Sims, 
(4) the ducts for urine, sweat, and other secretions, and (5) lastly, certain classes of bilo- 
duets and conductors of Vayu currents, possibly those connected with the venous system 
and the chyle-ducts. . -V:. 

The first group of Dhamtuusz —Special features : — Bach of the ten ascending 
Dhamanis, on reaching the heart, trifurcates, and proceeds to the head. Of these fibres, 
on© pair is engaged In conducting each of the four sensory currents (those of sound, 
colour, taste and smell), from the sense-organs, as Charaka and Susruta must have 
supposed, to the heart, which is for them the seat of consciousness Susruta. 
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tiarirasthana, Chapter IV. ^ Charaka, Harimsthana , Chapter Yfil). Other 

Dhamanis, also in pairs, are engaged in . eon ducting automatic (or voluntary) motor 
currents, (cap, the currents concerned in respiration, yawning, sleeping and waking), or 
the secretions of the lachrymal and mammary glands. 

The second group of Dhamanis Special functions * 

The descending Dlmnumis go down to the intestines, kidneys, bladder and rectum, 
and their special function Is to convey, in pairs as before, urine and other secretions 
and excreta. They also convey the chyle from the small intestines to the ascending as 
well as the ramifying Dhamanis. In addition, some of them convey sweat to the ramifying 
Dhamanis , 

The third group: Special functions. The remaining four film munis ramify obliquely 
over the body into millions of fibres and fibril la*, which terminate in the pores of the 
skin. From all parts of the periphery, they conduct the sensory currents of touch to 
the central organ of the heart (including the internal organic sensations), Being con- 
nected with the pores of the skin, they conduct sweat outwards, and the influences of 
baths, embrocations, and fomentations inwards. 

Other Dhamants serving as chyle-ducts and (venous) blood-vessels Besides the 
special functions performed by the three groups, there is one characteristic function 
common to certain classes of Dhamanis which are found in. all the three groups— 
vte., the conduction of chyle and (venous) blood, i.c,, of blood in the state of chyle, 
before it gets its red pigment from the liver. It may also be added that the three 
principal elements of the body, Yciya (vital current), Pitta (bile, or rather the fluid animal 
heat which produces metabolism, and flows to all the parts of the body by means of 
connective passages), and Kapha (lymph), make use of the Dhamanis as well as the Kiras 
and iSrotm, i.e„ of all manner of conductors in the organism (ef. Charaka, sirnfi?! jr: 

rtaifiwwrt saiffo YimimasUium , Chapter V). 

The functions of the Kiras may, therefore, be stated as follows 

(1) The conduction of blood from the liver and spleen, red blood (what may be called 
the arterial blood of this system of physiology) to the heart, head, trunk, limbs, etc. 

\'h Common functions of all connective passages, tu>., the conduction of Ydyu (vital 
current), Pitta (metabolic iluul), and Kapha (lymph). TV . 

The different classes of Dhamanis with their functions are 

(1) The nerves : (a) eight sensory (central) nerves for the four special senses other 
than touch, (b) twelve motor nerves partly for voluntary and partly for automatic move- 
ments, and (c) the nerves of touch and organic sensation, including the sympathetic nerves. 

(2) The chyle-ducts, conductors of (venous) blood,- conveying the chyle before it 
is transformed into blood in tin? liver (and the spleen). 

(3) The classes of Dhamanis , which, in common with the Sims and tiro las, conduct 
Vuiju , Pitta and Kapha , - the prime movers of the organic life. 

8 1 II AS AND DHAMANIS AS BLOOD-VESSELS. 

The circulator v sVstkm* ■ 

The anatomical arrangement of the Sims and Dhamanis as conceived in this system 
of physiology is so fanciful and obscure (Charaka himself states that it is miascertainable 
and questionable) that it is with considerable diffidence that I attempt to reproduce in 
a chart the main features of the vascular and circulatory system. At the outset, l would 
premise that the mistake as to the relative position of the heart and the liver in man, which 



las tori till tlio middle of the sixteenth century in Europe anti took a Vesalius to correct, 
impossible to the Hindu anatomists, who habitually practised dissection on human cori 


Conjectural Restoration of the Diagram of the central circulation of the .Siras and 
Dhamanis after Charaka and Snsruta. The obliquely branching Dhamanis, and the rami- 
fl cations of the Siras arc not shown* ■ . ’ ‘ 

<“> ^vel, -the total sonree of Siras and Dhamanis, -may be taken as the starting 

point of the circulatory system, 

(b) Heart i feud?: i Snsruta, Sarira- 

sthana IV), -the receptacle of the chyle poured into it by the ascending Dhamanis 
source of the ‘ life currents ' (u «aknre), and seat of consciousness ;-aiso supplies ’to 
the spleen and liver (venous) blood, or rather chyle mixed with blood, to bo transformed 
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Into red (arterial) blood. The heart is also supplied by 8iras with true blood. Cf. 

|^S| I gfqc* 

(r ) Small intestine (few) which receives the chyme from the stomach (wmm), and, 
with the help of the bile brought from the liver, turns the chyme into chyle. 

(d) Spleen, a minor source of blood (or blood vascular gland) ; on the left below the 

heart. ' '' ' 

S^T—Siisruta, Chapter I V). 

(c) Liver, t lie major source of blood ; the chyle gets a red pigment in the liver 
(and spleen) and is converted into true (arterial) blood. The liver is to the right. 

^-Sasrnta, Sirfrasthana, Chapter IV). 

(/) Dhamanf, conveying chyle from the small intestine to the great Dhamani trunk 
(f/) that ascends to the heart answer to the portal vein and thoracic duet (?) 

(g) Dhamani trunk, ascending from the navel to the heart ;. answers to the inferior 
Vena Cava, 

(h) Dhamani ascending from the heart to the head,— and trifurcating answers to 

the superior Vena Cava. 

(i) Also, Dhamani ascending from the heart, but brings back the (venous) blood to 

the heart (Pulm. Artery ?) 

(j ) Also, a Dhamani, descending from the heart, and conveying the chyle and venous 

blood from the heart to the liver, where the blood takes a red pigment. 

(/<•) Sira, connecting the liver with the spleen,- carrying the red blood from the 
liver to the spleen (Sp, vein). 

(i) Sira, from the spleen to the heart, carrying the red blood to the heart. 

' (»> bringing red (“ arterial ’’) blood from the heart to the navel, the starting 

point, answer in g to the aorta. 

A.IJ. —The siras ramify from the liver and the spleen, and supply the trunk, head 
and limits, with red (arterial; Mood. Four Dhamani trunks also, for the trunk and limbs 
issue from the navel. They ramify into veins and capillary vessels (as also nerve fibres 
and fibrils) and carry chyle and (venous) blood over the entire system. 

It is clear that Charaka and Susruta had no idea of the part played by the lungs 
in the purification of the blood. The liver converts the ‘venous ’ blood in this system 
into true (‘ arterial *) blood, and along with the spleen serves as a basis of discrimina- 
tion between a fcira and a Dhamani, thus illustrating Snsnita’s statement that the distinc- 
tion between these two kinds of blood vessels must be accepted as real, Inasmuch as they 
have different sources and different functions. 

fo &KR n stf (Susruto, 

Sarirasthfina, Chapter IX). TOflfal ^TT^T^T q-RhfTO *f OT - 

W * ; ^ * 5FCT ^ sjhsc i ^ 

i to ^15^55^ nf^r- 
1 s oen'dret: inra 1 abid, chapter iv>. ?^, r . 

SfftR&T t%rr | (Ibid, fcutrasthfina, Chapter XIV), 


Hi 
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flg&mwiPr l mfm *KT?ra ^ gng g if fo ftf fr : $mi 9T . 

§^mm*!ill^l$iHt: I snwrf^asgf f^^irar: ^MStTSTRRI: I gmf JJ5rf§RT; 

^tr f^rni%^T <?a seWN* ^sr ^it ^ ?g^Tf|^: i srragifHmr ^ 
^Riraprf Tf^fg^r i m grasnfN: %*r: «5^%g;^f«r 

! <#r ^sp^ng =3 s^H^tr i f^*RR§ #i<& ^ snsq: 3^‘ 

^ w^fi! Wcfjtf ''jj# =?w sw^rwssfRPi: * &rt: fragf^ren^ 

JPTPTfq' (SfirirastMna, Chapter VIII). f|?ftqr (eRsTt) <[rPSRT «nn I ^T%f f^N^' 
(Ibid, Chapter IV). q«s^ (erit) f^RRIII | ^f^Tt ^ iq gq^^tiUm r- 

1 £frmw, foj\j f^giwNfs^r i...mft 

1 m srnprt £ 1 x^nfsr ^gif^sr 

W?i; | V^EfJEft ? I a j nsj,5T ctlUfW ( Kloma , gall-bladder) | fqqRjj 1 

?rasrt £ i a^r vmm i mm £ i a$ng;'« ^ wiPw a ^R: i 

iRE^I % I cPTTJ^Sr gilT% <TK3ThJs?r» | £ | 

vj?m: i 

Section f>, 

THE NEKYOUS SYSTEM IN CHARAKA . 

The Nerves. Dhamanis as nerves :— -The anatomy of the nervous system in Gharaka 
and Snsruta, can be more clearly and confidently restored. The Dhamanis that ascend 
from the heart divide into SO cords, of which 20, f.c., 10 pairs, are cranial nerves, and the 
other 10, or 5 pairs, are engaged in conveying vital currents, metabolic fluid, lymph 
blood and chyle. ’ 

The cranial nerves are : (1) four pairs of sensory nerves carrying sensory impulses 
from the sense-organs to the heart, viz,, the optic, auditory, olfactory, and" gustatory 
nerves and (2) six pairs of motor (or mixed nerves), e.g., three pairs of motor nerves 
for the eye (Motores ocnlorum, Pathetic and Abducentes) working the Levator Palpebrm 
and other muscles of the orbit ; one pair of motor nerves for articulation, the hypoglossal • 
one pair of motor nerves for the larynx, (the Pneumo-gastrie), and another pair connected 
•with mam nine and (in the case of the male) the seminal duct. It is further stated that other 
motor or sensori-motor impulses are carried by some of these cranial nerves, those 
which produce sighs and sobs, yawning, laughter and hunger. Evidently some of the func- 
tions of the pneumogastric and the . spinal accessory nerves are Intended, as also of the 
..phrenic and other nerves of the cervical plexus.. : 

Of the ,10 descending Dhamanis, 10 (or 5 pairs) are conductors of blood, 
chyle, vital current, metabolic fluid and lymph, and the remaining 20 arc spinal 
nerves (specially the nerves of the saero-coecygeal and sacral plexuses, if not also 
of the lumbar plexus). The obliquely branching Dhamanis, so far as they are nerves, 
comprise the brachial and the lumbar plexus, and divide and sub-divide hundred-fold, 
thousand-fold, till they ramify into fibrilla? round the pores of the skin. They carry 
to the heart cutaneous sensations, external as well as internal. A fibril (wn *) is said to be 
as minute as the thousandth part of a hair (%*,; ,****, ^ m^-PanMsi), 
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| (&nsruta S&rirasthfiua, Chapter IX 


THE NERVOUS SYSTEM AFTER THE TANTJIAS -PSYCHOPHYSIOLOGY. 


In Charaka and Susnx ta (as in Aristotle) the. heart is the central organ and seat of 
consciousness. Bid- in the Tanlrie writings (a-; in Galen), the seat of consciousness is trans- 
ferred to the brain or rather the cerebro-spinal system. The Soul (the diva) has its special 
seat within the Brahmaraiulhra above the foramen of Monro and the middle commissure, 
but traverses the whole cerebro-spinal axis, up and down, along the Sushumna (the central 
canal of the spinal cord). The Brahmadauda (vertebra] column) contains the Brahma-Midi, 
the Bushmina and the Manovahd Audi. The cerebro-spinal axis with the connected sympa- 
thetic system contains a number of ganglionic centres and plexuses , (Chakras, Pad mas) 
from which nerves (A halts, birds and Dhamanis)* radiate over the head, trunk and limbs. 

: : V ,■■■■■. : : ; : , '' ; , ' Seotiojc 5. ' . ' yyy 


GANGLIONIC CENTRES AND PLEXUSES (S Y mpathetici-spin A h System). 


Beginning with the lower extremity, the centres and plexuses of the connected spinal 
and sympathetic systems may be described as follows:— 

(1) The AdhCtm Chakra , the saero-eoeeygeal plexus, with four branches, nine Anynlh 
(about six inches and a half) below the solar plexus ( Kauda . Bra Inna (j ran Ihi) ; the source 
of a massive pleasurable jesthesia, vol uminous organic sensations of repose. An inch 
and a half above it, and the same distance below the inombrnm virile (Sieluma) is a minor 
centre called the Agni*»$ikh(h 

(2) The Bvadhistluhiu Chakra, the sacral plexus with six branches (vmm, leaves), 
concerned in the excitation of sexual feelings v^ith the accompaniments of lassitude, stupor,, 
cruelty, suspicion, contempt 

(B) The Snvi kauda (corresponding to the solar plexus, Bin) n u hhaoa nu m )— which 
forms the great junction of the right and left sympathetic chains (Phnjald and Tdd) with 
the cerebro-spinal axis. ' ' . . 

Connected with this Is the Alain punt ka, the lumbar plexus with connected sympa- 
thetic nerves, tlie ten branches of which are concerned in the production of sleep and 
thirst, and the expressions of passions like jealousy, shame, fear, stupefaction. 

(4) The Amlhala. Chakra , possibly the cardiac plexus of the sympathetic chain, with 
twelve branches, connected with the heart, the seal of the egoistic sentiments, hope, 
anxiety, doubt, 'remorse, conceit, egoism, etc. 


* The writers of the Yoga and Tantra schools use the term AoV/g by preference, 
for Nerves, They also mean Cranial nerves when they speak of Birds, never using the 
latter terra- for Arteries, as in the older medical literature. , . 



(5) The BMratisthdna, the junction of the spinal cord with the medulla oblongata, 
which, by means of nerves like the pnenmo- gastric, etc., regulate the larynx and other 
organs of articulation; 

(6) The Zetland Chakra opposite the uvula, which has twelve Leaves (or lobes), sup- 
posed to be the tract affected in the production of ego-altruistic sentiments and affections 
like self-regard, pride, affection, grief, regret, respect, reverence, contentment, etc. 

(7) The seusori-motor tract, comprising two Chakras, (a) the Apia Chakra, lit. the 
circle of command (over movements), with its two lobes (the cerebellum), and (b) the 
Manaschahra , the sensorium, with its six lobes (five special sensory for peripherally ini- 
tiated sensations, and one common sensory for centrally initiated sensations, as in dreams 
and hallucinations). 

' A 

The Apia-mha Kadis, efferent or motor nerves, communicate motor impulses to the 
periphery from this A jn& Chakra, this centre of command over movements; and the 
afferent or sensory nerves of the special senses, in pairs, the Gandhavaha Nadi (olfactory 
sensory), the Rupa whd Nadi (optic), the & avdavahd Nadi (auditory), the llasavahd Nadi 
(gustatory), and the Sparasavctha Nddi (tactile), come from the periphery (the peripheral 
organs of the special senses) to this Manaschahra, the sensory tract at the base of the 
brain. The Manaschahra also receives the M auovcihd Nddi , a generic name for the chan- 
nels along which centrally initiated presentations (as in dreaming or hallucination) come 
to the sixth lobe of the Manaschahra. 

(8) The Somachakra, a sixteen-] obed ganglion, comprising the centres in the middle 
of the cerebrum, above the sensorium the seat of the altruistic sentiments and voli- 
tional control, e,g. 9 compassion, gentleness, patience, renunciation, meditativeness, 
gravity, earnestness, resolution, determination, magnanimity, etc, ; and lastly 

(9) The & alias rdra Chakra, thousand-lobed, the upper cerebrum with its lobes and 
convolutions, the special and highest seat of the Jiva, the soul. 
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^Pg+«tT ^TR«ITft (J nana Simkalint Tantra,) For functions of A ] naval in 

Nadi and Manovahd Nadi, also see Sankara Misra’s V pasha ra, 

Tlie eerebro-spinal axis and the. heart their respective relations to the conscious 
life : - Vi jnfinabhiksku, in the passage just quoted, identifies the: M mum ha Nadi (vehicle 
of consciousness, feswi) with the cerebrospinal axis and its ramifications, and compares 
the figure to a inverted gourd with a thousand-branched stem hanging down. The 
Suslmmm, the central passage of the spinal cord, is the stem of this gourd (or a single 
branch). The writers on the Yoga, (including the authors of the various Tan trie systems) 
use the term somewhat differently. On this view, the Nlanovahd Nadi is the channel of 
the communication of the Jiva (soul) with the Mamischakra (sensorium) at the base of tlie 
brain. The sensory currents are brought to the sensory ganglia along afferent nerves 
of the special senses. But this is not sufficient for them to rise to the level of discri- 
minative consciousness A communication must now be established between 

the Jiva (in the Snhasrara Chakra , upper cerebrum) and the sensory currents received at 
the sensorium, and this is done by means of tlie Manoi dha Nadi. When sensations are 
centrally initiated, as in dreams and hallucinations, a special Nadi (ftvapnavahd Nadi), which 
appears to be only a branch of the Manomhd Nadi, serves as the channel of communication 
from the Jiva (soul) to the sensorium. In the same way, the Ajudvahd Nadi brings down 
the messages of the Soul from the fSahasrdra (upper cerebrum) to the Apia Chakra (motor 
tract at the base of the brain), messages which are thence carried further down, along 
efferent nerves, to various parts of the nheripherv. 1 may add that tlie special sonsmw 
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(Sankara Misra’s Upaskara , on Sutras 14, 15, Ahnilca 2, Chap. Y») 

The Heart, The heart in the older schools is considered to be the seat of waking 
consciousness. For the heart expands during waking life and contracts during sleep. 

Sleep (wi) again is of two kinds (1) dreaming sleep {swapna, supti) when the 
external senses are withdrawn into the heart, but the representative-presentative 
faculty (*H*, wakes, and (2) dreamless sleep (sn supti) when this last faculty is like* 
wise merged in the mere automatic activity of life. 

W& feaifRl i %*rren*i i faffis# fgpTsmm *n*i%' 
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**?# 1 n*re% sn^ § 5 %: fqreGnarer: — (Sangfia-ratvahara) . 

Section 0. 

NERYE CORDS AND FIBRES (SYMPATHETIC- SPINAL SYSTEM), f - ' 

Nerve-cords and Fibres— Cranial and spinal nerves, and the connected sympathetic 
nerves ’ With the writers on the Yoga, all the Sims, and such of the Bkamams as are 
not vehicles of vital current, metabolic fluid, lymph, chyle or blood, are cranial nerves, 
and proceed from the heart through the spinal cord to the cranium. These cranial nerves 
include pairs for the larynx and the tongue, for the understanding and use of spech, for 
the raising and lowering of the eyelids, for weeping, for the sensations of the special 
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The Susanina is the central cord in the vertebral column (sr^t^ %). The two chains 
at sympathetic-ganglia on the left and the right are named Ida and Pinguid respectively. 
The sympathetic nerves have their main connection with Susnmm at the solar plexus 
in the or 2 ^* 5 ?^). Of the seven hundred nerve-cords of the 

sympathetic-spinal system (urcto : Sangita-ratnfikara), the fourteen most Important are 

(1) Sugumna, in the central channel of the spinal cord. 

(2) Ida, the left sympathetic chain stretching from under the loft nostril to below 
the left kidney, — in the form of a bent bow. 

0) Pinguid, the corresponding chain on the right. 

(4) Ktilm, the pudic nerve of the sacral plexus, to the left of the spinal cord. 

(5) Gandhdn, to the back of the left sympathetic chain,— supposed to stretch from 
below the corner of the left eye to the left leg. It was evidently supposed that some 
nerves of the cervical plexus came down through the spinal cord and joined on to the 
great sciatic nerve of the sacral plexus. 

(0) Hastijihm , to the front of the left sympathetic chain stretching from below the 
corner of the left eye to the great toe of the left foot, on the same supposition as before. 
Pathological facts were believed to point to a special nerve connection between the ©yes 
and the toes. 

(7) Saramitf, to the right of Sugumnd, stretching up to the tongue (the hypo-glossal 
nerves of the cervical plexus), 

(8) Pit go, to the back of the right sympathetic chain, stretching from below 
the corner of the right eye to the abdomen (a connected chain of cervical and lumbar 
nerves), 

(9) Payasvini, between Pusd and frarasvati, auricular branch of the cervical 
plexus on the right. 

(10) Saukhint, between Gandh&rl and Sarasvaii, auricular branch of the cervical 
plexus on the left. 

(11) Yasasvini, to the front of the right sympathetic chain, stretching from the 
right thumb to the right leg (the radial nerve of the brachial plexus continued on to 
certain brandies of the great sciatic). 

(12) V&mna, the nerves of the sacral plexus, between Kuhn and Jasasvim, ramify- 
ing over the lower trunk and limbs. 

(13) Vwvodam , the nerves of the lumbar plexus, between Kulni and Hastijihva, 

■ ramifying over the lower trunk and limbs. 

(14) Alambuga, the coccygeal nerves, proceeding from the sacral vertebrm to the 

urino-genitary organs. ■ 

(Fide Sangita-ratnakara, slokas 144-156, Also, the Yogaruava.) 

Section 7. 

AUTOMATIC ANR REFLEX ACTIVITY OF THE ORGANISM 
—THE FORTY-NINE VAVUSa . : 
i'l ' oharaka describes Vthju as that which keeps the machine of the body at work, the 

prime-mover, the Impelling force which sets In motion the organs (including the senses 
and the mind), which arranges the cells and tissues, and which unfolds or develops the 
total structure out of the fertilised ovum. Charaka and Busrnta notice the five chief 
mtjns with their functions in the maintenance of the animal life, Sosruta mentions 



Prana as having its course in the mouth, and concerned in deglutition, hiccough, res- 
piration, etc., Uddm as concerned in articulation and singing, Samcma as digesting the 
food in the stomach in conjunction with the animal heat, Vyanci as coursing all over the 
body, driving the chyle and causing the flow of blood and sweat, and A pan a as bavin « 
its seat in the intestinal region, and sending down the uro-genital secretions. (Susruta— 
NicMnasthana , Chapter I.) 

In the medieval physiology the number of Vtiyus is given as 49. As in Charaka 
and Siisruta, the Vayus are regarded as the moving or impelling forces that work the 
organism and all its automatic and reflex machinery. The Apia-valid A'dd/s (efferent 
nerves) are only channels for the conduction of commands of the self or the will 
; the Vanns, on the other hand, are forces (or currents) that maintain the automatic, 

reflex or instinctive activities of the organism. The ten chief Vayus with their 
functions are enumerated thus 

(1) Prana, which works the ideo-motor verbal mechanism and vocal apparatus, 
the respiratory system, the muscles engaged in coughing, sighing, etc. 

(2) Apdna , which ejects the excretions and wastes, the urine, the fceces, the sperm 
and germ^cells, etc. 

(8) Vycina, whose work is extension, contraction and flexion of the muscles, tendons 
and ligaments ; the stored-up energy of the muscles. 

(4) Samdna , the force, which, in conjunction with animal' heat, works the machinery 
of metabolism, in the maintenance of the organic life. It drives or propels the chyle 
blood, and every other current (Srota) or circulating fluid in the body. 

(5) Uddm, concerned in maintaining the erect posture of the body. 

(6) JSdga, which is concerned in involuntary retching, vomiting. 

(7) Kurma , which works the automatic movement of the eyelids, winking, etc. 

(8) Krikara , concerned with the appetites of hunger and thirst 


the extract in Sankara, 
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Section 8, ' 

FCETAL DEVELOPMENT (AFTER SUSRUTA). * ' ‘ 

The ovum fertilised by the sperm-cell and developing under the influence ofanimai- 
lioat forms successive layers and tissues, even as layers of cells and fibres are formed 
in wood. First are formed seven layers, epithelial and dermal ( Saptativaehu ), then follow 
the several tissues (Kahili), the flesh, the vascular tissue, the fat and marrow, the lym- 
phatic and (glandular) tissue, the intestinal tissues, the biliary and the seminal vessels. 
These tissues are regarded by some as modifications of the original dermal layers of the 
ovum (of. the layers of the blasto-derm and their relation to the tissues in Embryology). 
The tissues are supposed to be developed successively, one out of another, by chemical 
action or metabolism { paka ), e.%, chyle is transformed into blood, hlood into flesh, flesh 
into fat, fat into bone, bone (in reality, fat in the t ones) into marrow, marrow into sperm- 
eell. The organs are next formed out of the tissues. The liver, gall-bladder (kloma\ 

spleen and lungs are referred to the blood ; the intestines to the blood, lymph and bile ; 

the kidneys to the blood and fat ; the testicles to the blood, lymph and fat ; the heart to 
the blood and lymph ; and the tongue to the lymph, blood and flesh. Vdyu, with the accom- 
paniment of animal heat, impels the f currents ’ (srotomsi) in the system ; Vdyu acting on 
j the flesh gives rise to the muscles ; and it is Vdyu , again, which, with the essence of fat (or 

! marrow), produces the nerves, arteries and tendons (Susruta , Scmmstkana, Chapter IV, 

and Sutrasthchm, Chapter XIV). ■ dx '-'A--:- 

The following parts (tissues and organs) in the foetus are iu a special sense modi- 
fications of the four organic substances (compounds) contributed by the sperm-cell of the 
| male-parent, hair, nails, teeth, bones, nerves, veins, and arteries, tendons and ligaments, and 

* the sperm-cell ; the following of the four organic substances are derived from the mother: 

I skin, blood, flesh, fat, the heart, liver and spleen, kidneys, stomach, intestines, &e. (Charaka, 

j RarircistMmi , Chapter HI), 

I The rudiments of the head and the limbs begin to appear in the third month, and are 

I developed in the fourth ,* the bones, ligaments, nails, hair, &e. become distinct in the sixth. 

In the second month the sexual character is indicated by the shape of the foetus, the shape 
I of around joint (?) indicating the male sex, and an elongated shape as of a muscle (?) the 

| female sex |ef. Gharaka, Sdrirasthana, Chapter IV,— TO fro: fefj^srn rm 

fro; vm: Ohakrapanl notes to: s»rc t $$ \ 

tfe; loc clt., : -;v ■ > H ,V ' . . 

I,: ' ' ' ■ , , Section 0. , *■ 


HEREDITY. m 

Transmission of specific characters— what parental characters are transmitted 
to offspring. The question is raised in Charaka (and earlier still, in the Brdhntcwas) 
how specific characters are transmitted, —why the offspring is of the same species as the 
parental organism, say, the human or bovine species, the equine species (Charaka), or the 
Asvattha species, Ficus roligiosa, (Sankara Bri had d ra nyak a-hhasy a). Species ma y p e 

compared to so many moulds as it were, into which the ovum is cast, even as molten 
metals are east in moulds. This is of course only an illustrative analogy the cause 
has to be investigated. *■ ;)■: ^ : ; X y :1 ; : i- 

* Reproduced from my monograph in Dr. Ray’s Hindu Chemistry, Vol. II. 




Mow Okaraka and Sun rufca, following Dlianvantari, hold that the foetus, or rafchei* tin 
fertilised ovum, develops by palingenesis (instead of epigenesis) ; in otlier words, all tin 
organs are potentially present therein at the same time and unfold in a certain order. Ai 
the sprouting bamboo-seed contains in miniature the entire structure of the bamboo, as tin 
mango blossom contains the stone, the pulp, the fibres, winch appear separated and distinel 
in the ripe fruit, though from their excessive minuteness they are undisfcinguishable in the 
blossom, even such is the case with the fertilised ovum. 

inw-gr f| sRpafc i ipfer 
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ST^TCTftr 2ref*?T t (Susruta, HdHmsthnna, Chap. HI). 

The inheritance of specific characters is explained in accordance with this view. 
Oharaka assumes that the sperm-cell of the male parent contains minute elements derived 
from each of its organs and tissues. (Of. Darwin’s geuiinule and Spencer’s ‘ ids ’). Sankara 
similarly states that the sperm-cell (or the seed in the case of a plant) represents in 
miniature every organ of the parent organism, and contains in potentiu the whole 
organism that is developed out of it. (sifroraiTO g yqgiq , Oharaka Karira- 

sthaua, Chapter IV, cf. Sankara on Brihadaranyaka.) 

But if this is so, why are not congenital deformities of the parent, or constitutional 
diseases contracted in later life, invariably inherited? Congenital blindness, deafness 
dumbness, stammering, lameness, or deformity of the spinal column or of the bony framed 
work, or dwarfish stature, or constitutional diseases like madness, leprosy, or skin diseases 
in the parent, do nob necessarily produce corresponding deformities or 'infirmities in the 
offspring. It cannot therefore be that the fertilised ovum represents in miniature every 
organ and tissue of the parental organisms. The solution of this difficulty Oharaka 
ascribes to Atreya. The fertilised ovum, it is true, is comnn*«rl ,w 


( 345 ) 

’TFT?Sffl3: gsn xiBJ: Sf^5f¥jg: ^533 | gp** $f£f I 

^ 3fj^: JTfSJtirm: tmm, srrar: 

3 mfoetsey. 

’whn* ^ =7 fr*pn JR'ppmg: wra spsifijwif 3irai: fTspasow 3 

JR*r 3531% sft$ sftsraig 3735 ? w# 3^r <m ?!p^ £f$r%: 373333 1 317 - 

SJTTt Tf ^373I7T^ 39Ti3C i ??ft7 =7 7tK7gf3H%q?!% 37? WTWTSftf- 

f 3 I 3¥rif%F33T mrfsm 5333 I7W^^7T *I3F3 I { ^ ^77Rr^ ) 

^S7Tf57^^rifi(!3S75^l: | 7^7c733T3J?3 ^3 3#? f%3* | 

•.iV* :B»~r l Thi& -seventh tissue - (the.. Sukradha , nff kal a , sperm-bearing - or reproductive) : eoii~ 

. talus the parental Yija, which is a minute organism £ ^ ^ re n ' c^ sR ^ cl erivi ng its 'elements' 
from the parental organs, bat distinct from the latter, and independent of their peculiari- 
ties, And it is the combination and characters of these constituent elements of the parental 
Yija in the reproductive tissue, that determine the physiological characters and predis- 
positions of the offspring. We may call this Atreya’s germ-plasm theory , for it is an advance 
on the conception of gemmules and of ids, but in Alrcya’s version, the germ-plasm is not 
only representative of the somatic tissues, but also generates and is generated by the 
latter. This mutual interaction of the 4 germ-plasm 1 and ‘somatic tissues ’ is a distinctive 
feature of Atreya’s hypothesis, the value of which will be differently estimated by different 
schools of biologists. 

I may also add that the continued Identity of the germ-plasm (#ir) from genera- 
tion to generation, though it follows as a corollary from this doctrine of a distinct 
reproductive tissue, even when conceived to be affected by somatic processes, as 
Atreya and Charaka conceive it to be, is nowhere expressly deduced. On the other 
hand, Atreya and Charaka emphasise the influence of abundant or defective nutrition, and 
of the (chemical) constitution of the food, etc., on the characters of the Yija in i he re- 
productive tissue, especially as regards the sexual character, the stature, and the colour 
pigment of the offspring. But though the influence of nutrition on the Yija is thus 
freely admitted in a general way, it is expressly slated that the peculiar characters or 
idiosyncrasies of the elements that combine to form the Yija must be regarded as a 
matter of chance in other words, the truly congenital variations are accidental. 

.Section 10. 

THE SEX QUESTION 

Influence of nutrition on the oviun especially as regards the sex, stature and colour- 
pigment of the resulting offspring;— In a general way, ghee and milk for the male, 
and oil and beans for the female parent, are favourable to the Yija. The sexual 
character of the offspring depends in part on a periodicity to which the life-history 
of the ovum in the female parent is conceived to be subject— a Jaw of alternate 
rhythmic change (not unlike what we now know to regulate- the development of several 
orders of bacteria or unicellular organisms), a law, under which, the fertilisation of the 
ovum on the fourth day after the mmndrunl discharge, or on the altoimuo day, succeed- 
ing, is favourable to the foetus developing the male sexual character, and on the fifth, 
seventh, and alternate following days, to the foetus assuming the female sex. The Pmyatja 
chitUdmani states that the latter occurs on even days, and the former on odd days. Another 
factor is the relative predominance of the sperm and the germ-cells in the fertilised ovum. 
Excess of the sperm-cell produces the male, that of the germ-cell the female. For male 
offspring of tall stature, fair complexion and energetic temperament, wheat pulp with 






honey, ghee (clarified butter), and milk should be taken by the female parent 
Generally speaking, the adoption of the food, clothing, habits, of people of any particular 
clime are supposed to be favourable to the production of their characteristic stature and 
complexion. As to sex, the foetus for a time remains indeterminate, and then takes on a 
definite male or female character, but before this stage is reached, the development of 
the sex can be modified to some extent by food and drugs (5 As for the colour- 

pigment, it is the animal heat (^itrarw) which is its source ; but where the Akdsa and 
Ap-parfcieles predominate (in the food), the animal heat (of the metabolic processes) produces 
a fair complexion ; where earth and Vayu particles predominate in the food, blackness is the 
result, and where the different blmtas are combined in nearly equal proportion in the 
food, the metabolic heat produces a dark pigment. In the later literature, ghee (clarified 
butter) habitually taken by the female during gestation is supposed to produce a fair 
complexion ; and rice (or wheat) and salads, a dark complexion. Ckaraka also holds that 
mental impressions of the parent are powerful factors in the determination of the cha- 
racters of the offspring. 
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Section 11 


The question of the vital force or vital principle :~~ 

These activities maintain the life of the organism, but what is this life itself ? 

The Otiarvakus (materialists and sensationalists) answer that life (as well as conscious- 
ness) is a result of peculiar chemical combinations of dead matter (or the four elements) 
in organic forms, even as the intoxicating property of spirituous liquors results 
from the fermentation of uniutoxicating rice and molasses. Similarly, the instinctive 
movements and expressions of new-born babes (sucking, joy, grief, fear, etc.) can 
be explained mechanically as due to external stimuli as much as the opening and closing 

of the lotus and other flowers at different hours of the day (or night), or the movement of 
iron under the influence oi the loadstone. In the same way, the spontaneous generation 
of living organisms is frequently observed, ejj., the case of animalcules which develop in 
moisture or infusions, especially under the influence of gentle warmth (^sr } gmw, 
SJWWW), or of the maggots or other worms which, in the rainy season, by reason of 


4 



(Gotarna, m his Sutras, reports the ChftrvSka explanation of instinctive emotional 
expressions in babes Uf’wfqj jftnwwfltanro ctfpiK: Sutra 20, Ahnika 1, Chapter 111, cl. the 

explanation of the movement preparatory to Booking;-** Sutra 

28, ibid. Jayanta, in the Nyaya-manjari, reports the Charvafea explanation of conscious- 
ness (and life). 

RfR | asmft j 

For spontaneous generation, vide Jayanta’s report. 

(Xycuja-manjari, Alinika 7, :) 

The Sankhya view of consciousness— Reply to the materialists — 

The intoxicating power in liquor is a force, i<\, a tendency to motion, and this is the 
resultant of the tendencies (or subtile motions) present in the particles of the fermented 
rice, molasses, etc. A motion, or a tendency to motion, can in this way be the resultant of 
several other motions or tendencies. But consciouness (%pq) is not a motion, and cannot 
be the resultant of (unconscious) natural forces or motions. Neither can the conscious* 
ness of the Self, or of the organism as a whole, be supposed to be the resultant of hummer- 
able consciousnesses vested in the innumerable constituent particles of the body. One 
central abiding intelligence is a simpler and therefore more legitimate hypothesis than 
an assemblage of consciousnesses latent in different Bhutas or particles, cf. Yijnanabhik- 
sn’s comment on the Sutra. JR3Tff%sraH SR^qfk'si ?f3=rsm: (Sutra 22, Chapter III.) 



reporting the SSnkhya view-^TR VF& RTOJT^ff ff¥ srf^W^ I 

4&rlraka-bhdsya, Chapter II, Pada 4, Sfltra 0) mflRTWirtra : JOTgrai «U«Rt : tpg | 
(Xsvaraferisna, Karika). 

Also Stitra 31, Chapter II, where Vijnanabhiksu notes 

en*pgr srm: sri%r: i ststpp gw f^m: sjjNN 

I -StT^Tf^ 5T5TFP ST^TKI, I WITlfraJT5RR 
^ gft’Sf# rfif^r | Vijnanabhiksu, Pravadmm-bMxya , Chapter II, Sutras, 31, 32. 

gsmr?; srmrairai «wriP^#srw i ma. 
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APPENDIX D. 

HINDU IDEAS ON MECHANICS (KINETICS). 

. .. Section l. \ 

ANALYSIS OF MOTION. 

In his Bliasya on the Vaisesika Aphorisms written probably in the third or fourth 
century of the Christian era, if not earlier, Prasastapada 'begins the Section on Motion 
(ap# with the definition of karma (motion, lit. work) as the unconditional cause of 
conjunction and disjunction, i.e., of change of place in a particle (#r*i Wi urcfe mm). 
He regards Karma (motion) as instantaneous in its simplest form, distinguishing 

it from Vega (impressed motion, momentum) which is a persistent tendency, San sk a ra, 
and implies a series of motions. Accordingly in one and the same particle, there can be 
only one motion (karma) at any given moment, since its change of place at that moment is 
one and definite \ The supposition 

of two (instantaneous) motions in the same particle is superfluous. They may be 
so opposed as to neutralise each other, in which case the particle would be at rest. 
If they are not so opposed, and motion (Le„ an instantaneous change of place) 
follows, then, since this change of place is a definite change, one motion would 
be sufficient to account for it, and the hypothesis of two motions would be mean- 
ingless (^2j '€^31 : ct^r Prasastapada). One and the 

same motion can affect only one particle, as the changes of place of different particles 
must be different 7 ^% ^ c^u— Ibid,) 

Now motion is always marked by a certain direction ^^0* i 

f (D The successive motions of a particle may bo in the same direction (rectilinear) 

- e.g., (a) upward or downward vertical motion, as in throwing upwards or downwards in. 

the case of objects moved by volition directly or indirectly Wffljm), or (h) other 

forms of rectilinear motion, contraction, dilation (wjpn, mm) 

| or (ii) the directions of the successive motions may bo different as in curvilinear 

11 motion (*^33 d^wr), e.r/., W (rotatory motion), (vibratory 

motion), etc. All these arc varieties of Garnana (w, curvilinear motion) 

^jsftrqri’ — /bid— cf. Sankara Misra, q 

stffiirirafa: 111 another sense, all kinds of motion in 

material (inanimate) objects, whether rectilinear or curvilinear, are called Gamana (w). 

(■^cfcS qF*f R cfH H‘ 5F qiT]!| HU STcqq JTrflq q ! qu 5JRr{ tfq $?*%? 

q aa ■ wrfqfa Prasastapada, 1 

Single particles, then, may have a serial motion when particles i*:) combine 
to form a body (wmv), they may move continuously in a straight line, in which case 

the body is said to move in that direction the action 

of a composite whole is determined by the action of the constituent parts taken 
together). But different particles may move in different directions, or again, the par- 
ticles may have a curvilinear motion, and in such cases it appears as if different 
motions are impressed on the body, c.r/., the falling leaf driven by the wind may have 
a rotatory or vibratory motion and a vertical downward motion (*ra*r) at the same 

time. Here each particle of the leaf taken separately has only one motion or change of 
place at the same moment, but from the point of view of the observer Wt the particles 


have a rotatory or vibratory motion in on© relation, and the leaf as a whole has a down- 
ward motion in another relation. The motion at any instant is really one, but for con- 
venience of analysis we consider the rotatory change of place as separate from the change 
of place in the downward direction, ’Wwratsra 3??TO qw j ^ 

Section 2, 

MOTION CONSIDERED IN RELATION TO ITS CAUSES, 

Various kinds of motion are observed : — 

I, Movements which are not caused by contact with matter - 

' ■' ' ■ >' 

(1) Movements caused by volition (TO*) e.g., the movement of the hand. 

(2) Movement, as of a falling body. This is caused by gravity which in tfie 

astronomical treatises of Aryabhata, Brahmagupta and Bhaskara, is ascribed to the attrac- 
tion (Wk, pulling force) exercised by the Earth on a material body. The force of 
gravity may be counteracted by volition TO*) as in holding of the hand, or by con- 

tact, as when a body rests on a support, or by vega (%i), impressed motion, as in the dying 
arrow which is kept from falling by the motion impressed on it. 

(S) Motion of fluids, as the downward flow in a stream (^3*), This is due to fluidity 
0^*0 which is a characteristic property of certain kinds of atoms, in some cases original, 
in others produced by the contact of these atoms with the atomic particles of heat (eg , 
in the fire). But Sankara Misra points out that this property, fluidity, is only a concomi- 
tant condition the efficient cause (f*r*cW3?$) is even in this case gravity (**?*) 

in the particles of the fluid. ^ cm wwm jscsra 

(Sankara Misra, Upask&ra, on Sutra 4, Ahinka 2, Chap. V, of the Vaisesika 

Sutras). 

(4) Certain motions, not due to material contact, of which the mechanical causes are 
unknown and which may be ascribed to the universal final cause, Adrista («|g f ) e .g. t the 
first motion in atoms at the beginning of creation, the upward motion of fiery particles or 

atoms, and the oblique motion of gaseous particles, vdyn, (*r 3 ), the movement of iron 
towards the magnet, capillary motion &mm) as of liquid particles from the root to the 
stem of a plant. The upward motions (^T^r^ST) of water-particles in evaporation and in 
boiling do not require the hypothesis of Adrista, as these are caused by the pressure of 
heat corpuscles TOn^) and the contact with air particles (%^*rfe*Tcr — « 

Vaisesika Sutra, Chap. V, Ahnika 2). 

MEANING OF ADRISTA (^«) 

Adrista (lit. unseen) stands for * unknown cause 1 or 2 * 4 unexplained Nature’ in the 
earlier Vaisesika writers. Several classes of cases falling under Adrista are distin- 
guished, e,g. 

. (1) the operatton of merit and dem0ri * 0"*) and (Wf), a transcendental cause, 
which has to bo posited in explaining the conjunctions and disjunctions of souls with 
their organic vehicles (bodies), which cannot be ascribed to natural causes, but presup- 
pose the law of karma, or the operation of moral causation, as super-imposed on the 
natural order, ' 

(2) various kinds of motion, in the different classes of elements, e.g , their natural 

modes of operation, such as the dispersion of Vayu (air, gas), the upward motion of 

fire, the .attraction of the needle by the magnet, etc., motions which serve the ends 


.i 
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of Creation and of created beings (TOiTCii Such natural properties must be 

ascribed to Adrista, final, causality (awtiWOTf ^g^roj), provided the cause cannot be 
ascertained hy observation or inference. 

1. spw&qgS- —Ibid. ?|Cf^c etc. 

2. igrtHT ^ r m jjqid wmrrogir* ^rcrc^rc?ro*r* 

?r# fta-ibid. 

Jayanta in the Nyaya-Manjari notes that Adrista is resorted to in explanation of 
observed phenomena only when these cannot be derived in any way from the operation of 
known causes— ^ sfto cfcprctil 1%’ 

mwk ?rg ^grro?^ t — Ahnika I. 

Similarly, Jayanta notes that, when anything is put down as natural we may 

mean either that it has no cause or no uniform cause, or no known cause. Of these, the 
first two alternatives must always be dismissed. And ‘ natural * can only mean something of 
which no cause has yet been ascertained m i *t 

<ira^g% ssiwnlg^ — TOfavstufrog t 

This sound interpretation of Adrista was afterwards obscured. In modern writers of 
the Nyaya-Yaisesika School, physical and mechanical ideas have suffered a set-back, 
and even the formation of the hailstone is ascribed to the operation of moral causes 

II. We come now to motions produced by contact (s&Fl). Such motions may be classed 
as follows, according to the nature of the contact originating them 

(1) Motion due to direct contact with a body exercising continued pressure 

e.g., the motion of an object pushed or pulled by the hand, the motion of the mud under 
heavy stones, the motion of the arrow due to the pressure exercised by the bowstring, the 
motion of the bowstring due to the pressure of the elastic bow as it recovers its original 
shape, the motion of clouds, of volumes of dust, of balloons, sailing vessels, and other 
vehicles, under the impelling force (pressure, of the wind, etc. 

(Prasastapada, w iSridhara%^^ 

(balloons in the sky) SrwfM* 

(Udayana, Kiran&vali, 

N,B, Udayana makes a similar reference to balloons filled with gas or smoke (fj'nraftw 
in discussing the opinion that air has weight (Kiran avail, ) These passages 

show that balloons were known in Uday ana’s time (974 A. 1> # — vide Laksan&vali). 

(2) Motion due to direct contact for an instant with a body that strikes and 
produces an impact (wlwm) <?, r/„ in the cases of a stone falling against a hard object 

iro^l^gR --Sridhara), the potter’s rod striking the wheel, the mortar 

struck against the pestle. Instantaneous disjunction is necessary to impact If there 
is continued contact, the result is pressure (%$%). In some cases there may be disjunc- 
tion ( Le a rebound) after continued pressure r 

(3) Motion due to direct contact with an elastic body which exercises a moving force 

hy means of its elasticity in the act of restitution of the original form, 

(TO f&m ^rmfu) e g„ the motion of the bow-string due to the force exercised by the piece of 
bamboo (the bent bow). This force of restitution in an elastic body is a kind of sansk&ra, 










i.e,, persistent tendency .. ^^ 23 ?* — 

bows, twigs, tooth-bones, horn, thread, cloth, etc,, are noted as elastic). 

(4) Motion due to contact with a body which is itself in contact with another which 
possesses Vega (impressed motion or momentum). ( ) This is the fact 

of the transmission of pressure or moving force, and the consequent production or 
communication of motion, as for example, in the pulling of an object by means of a string, 
the pushing of the potter’s wheel by the potter’s rod, etc. 

Section 3. 

CAUSE OF MOTION, OR FORCE. 

Force is of the following kinds : — 

1. Continued pressure (%pr) 

2. Impact (wfera). 

3. Persistent tendency ) of which there are two kinds-— (a) Vega (^l impressed 

motion, momentum), the persistent tendency to motion in a moving body, and (b) the 
tendency to restitution of shape in an elastic body 

N. B. — The metaphysical sanskdra (*fT3RT) is here omitted, 

4. Transmitted force, as in pulling by a string, pushing by a rod, etc. 

5. Gravity. 

6 . Fluidity. 

7. Volition. 

8 . Adrisfca, comprising various unknown agencies. 

In every case of motion produced by contact, Vega is a contributory cause, as the 
body originating the motion must possess Vega (impressed motion, momentum). 

The concept of Vega (InrrauwK). 

A motion (karma) being conceived as a change of place in a particle is held to be 
incapable of producing another motion; but the pressure, impact or other force which, 
produces the first motion produces through that motion a sanskdra or persistent tendency 
to motion (vega), which is the cause of continued motion in a straight line, i e in the 
direction of the first .notion ^ fem&t ft* 

mmm — ■ siterc, ) 

The Vaises ikas accept one san&kara (impressed motion, momentum) lasting till the 
cessation of the motion. Udyotakara and other writers of the Nyaya School suppose a 
series of samkdras , each generating the one that succeeds it. 

). Ifc wiU be seen that the Nyftya vie w is adequate 
to explain acceleration which it logically implies. The force of sansk h-a (aira) diminishes 
by doing work against a counteracting force, and when the i« in *hi« 
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Yega (momentum) produces work in opposition to the resisting force, and thereby 
becomes weaker and weaker (mmpR until it comes to an end. (aa %% rfjj 

rfkr mm 9 Prnsaslapada, &m% 

qr PptoR w 1%; rfirR$w<|) 

Causes of Pressure (%^T) and of Impact 

Pressure is produced by contact acting in conjunction with Yega (impressed motion), 
elasticity, gravity, fluidity or volition ; c.f/., the Yega of the wind produces pressure (%^r) 
on the grass, that of a current of water on the reed, that of the bowstring on the arrow. 
Gravity with contact produces pressure, as w hen the earth sinks under a heavy loach 

Impact is produced by contact with a body possessing Vega (impressed motion) 
where the contact is instantly followed by disjunction (or rebounding). If the contact 
continues, the result is pressure (%^r) {m w. 

: vw crf^: mxm w *rf a*: 

*rf*sr: 1 curt^r ^3-^333 erf ^ra — ). 

It is expressly noted that the four elements, earth, water, air and fire, are all 
subject to the forces of pressure and impact. Pressure and impact may be of different 
degrees So also vega (impressed motion, momentum.) 

Illustrations of Combination of Forces. 

(1) Pressure acting concurrently with impressed motion or tmga, as when the moving 

hand possessing Vega throws the quoit or a projectile. (TOJgr&Mg TORra :) mi . 

mm mfm rf — srsrocn^uTsi.) 

Similarly, in the case of the bowstring impelling the arrow, or the potter’s wheel 
impelled by the rod, the first motion is due to pressure (%^r), and results in a 
sanslidra (persistent tendency to motion, impressed motion or momentum), but the subse- 
quent motions are produced by the pressure acting concurrently with the sanskdra 
(impressed motion) (dwu mm strfR mvm qum sgw-fSmrn; — JWWHiRf, 

srfsRsi — xrf ^rf safer ara wwh rfrtra f 

g m ^ 1 fe* erf ot) 

(2) Impact (srfera) with impressed motion (^KTt), as when the mortar thrown by the 

hand rebounds after striking the pestle *mmmn OTTcPT-sjtf# — HW). 

(8) Pressure (%^r) acting concurrently with papaet (3ifeTu) ; as when the mud sinks 
when we strike against the ground with the feet. Here, if the feet be not in contact with 
the mud, but only with the surrounding ground, there is transmitted force 

WtW srr ?I 5pwS I Prasastapada). 

(4) Gravity concurrently with sansktra or persistent tendency, as in the case of a 
falling body in the second and following instants. Also the ease of a stone thrown against 
the mud, where gravity (the weight of the stone) combines with the Vega of the stone 
to produce motion in the mud (Prasastapada). (sn^R* srf *P$r3ira mm fesrfwr rfrc; firff 
c^«PtTC‘ Wfe «rf rf 

This case will bo further noticed below. 

IJdyotakara, the commentator on the Kyaya-Bhasya, states that a heavier body falls 
to the ground with greater Yega (and velocity) than one that is lighter. Udyotakara also 
holds, and Sri$hara agrees with Mm, that the gravity (ysrs) of. a body (wra*fr) as a whole 

m 








composed of particles (wmtl) is not the same as the sum of the gravities of the particles. 
There is a difference in amount which is, however, so small as to be imperceptible. The 
concept of mass in the New Mechanics of Lorenz may lend some countenance to this 

curious metaphysical speculation. (Sridhara, 

(5) Volition acting concurrently with gravity, as in lifting the hand. This is accom- 
panied by transmission when an object (<?.{?., the quoit) is lifted by the hand. 

Sanskara (impressed motion, momentum) with or without pressure or i mpacfc 

(wfera) may be transmitted 
Sridhara), 

Composition of Gravity with Vega (momentum). 

When a body is let go and falls to the ground, the force acting on it is gravity (^m) 
which the astronomers ascribe to the attraction of the Barth. Motion is produced in the 
first instance by gravity alone, and this leads to a sanskara (impressed motion) in the same 
direction. But the force of gravity continues to operate, so that, in the moments follow- 
ing the first, the motion is due to gravity as well as sansfotm . The resultant motion is 
one, but both the causes must be conceived as contributing to the resultant. The reason 
for supposing this combined action is that both gravity and sanshira (impressed motion 
or momentum) are seen elsewhere to produce motion separately, 

In the case of the falling body, therefore, there is the composition of the two, 
gravity and vega, acting in the same direction from the second instant on- 

wards. It is as if two motions coalesced and resulted in one. 

Here a good foundation is laid for the explanation of the accelerated motion of 
falling bodies, bub Galileo’s discovery was not anticipated, as Galileo’s observations 
and measurements of motion were wanting fspqit 

arrsinf wm sfcre, —m sir^f 

g i) 

But in the case of the flying arrow or other projectile, the impulsive force which 
produces vega counteracts the force of gravity ; in the end, this vega is lost through 
friction with air, and then gravity (w^) brings the arrow to the ground. The meaning 
of this “counteraction ” is not clear. Is it intended that the action of gravity is suspended 
as long as the vega continues? We have seen that, in the case of a body .let fall, 
Prasastapada expressly states that gravity (5^) and sanskara (vega, momentum) both 
act in the second and following instants. Prasastapada seems to have thought that 
some sanskara s ( e.g ., the vega of an arrow or other projectile) suspend the action of 
gravity Prasastapada, 1 ??wi sif%F%F^?r 

Prasastapada, Sridhara, Other 

sanskdras (e.g., in the case of a failing body) coalesce with gravity to produce a single 
resultant motion. The later commentators (from Sridhara downwards) certainly interpret 
the Vaises ika Sutras in this sense. 

Motion of a particle in the case of a composition of forces. 

Any number of motions or vegas may be impressed on a particle, but so long as these 
are in a uniform direction ( ) the resultant motion or vega is in a straight lino 
and may be conceived as one. Prasastapada, W^n). It is only when we 

come to Garaana (cur vili near motion) and its causes that the question of composition 
assumes a real significance. In all such cases, each separate particle has only one Vega 
(impressed motion) in a definite direction at any given instant, but the 
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composition of the successive motions and Vegas in the same particle produces the 
curvilinear motion (wf) e.g, f the rotation of each constituent particle of the potter’s wheel. 
The motion of the body e.p., the wheel) results from the combined motions of the 

particles (wi^t:), If pressure or impact produces motion in an opposite direction to the 
Vega already impressed on the body, the original direction would be changed, as is seen 
in the ease of rebounding after impact The mortar rebounding after striking 

the pestle is a typical instance of such change of direction in Vega or motion. The 
impressed force, e,g., impact produces a changed motion in a different direction. 

One view is that the original Vega (momentum) is destroyed before a new motion and 
anew Vega are produced by the impact. Others hold that the impact does not destroy 
the original Vega (momentum), but conjointly with it produces the changed motion and, 
through such motion, a changed Vega in a new direction. ( 

wiq to 

gwTO gjsiar fnro w qg TOirc: siring qrap&cf et seq, Prasasfcapada, 


Typical cases of curvilinear motion ( Gamana ). 

Vortical Motion :—This is due to the contact of two bodies moving in opposite direc- 
tions with a like or equal Vega, e/g., two currents of air or water meeting from opposite 
directions. The change of direction is seen in the fact that water which Hows down- 
wards, or air which moves obliquely, may receive an upward motion as the result of such 
collision, TO 1 WW&t: (u^tot:) sr$r sfiiwr: PrasastapMa, 

vmw-sm). The Scholiast Udayana adds ; 

Sridhara notes 

»r wpto Sridhara)® 


Vibratory motion 

This will be analysed in the chapter on Acoustics, 

' Rotatory motion (w&). 

Each particle of the rotating body, e.g., the potter’s wheel (^), has, at any given 
instant, a motion in a definite direction. The rotatory motion of the body results from 
the separate motions of the particles, and their persistent tendencies (wmc), joined 
with the fact of the rigid conjunction of the particles. When the rod strikes one 
part of the wheel, the motion in tlie part struck is in the first instant produced by 
impact (qpwu,) ; while the other parts move through the transmission of force due to the 
rigid cohesion of parts. The subsequent motions in the part struck are due to continued 
pressure (^) and the persistent tendency (&m*) set up by the first motion ; while the 
subsequent motions in the other p arts are explained by their own persistent tendencies 
and the transmission due to rigid cohesion. Vhen the rod is disjoined from the wheel, the 
rotatory motion continues, being due merely to the persistent tendencies in the con- 
stituent parts and the resultant persistent tendency in the whole. 

Other varieties of curvilinear motion in bodies are to be similarly explained ($ by 

the composition of Togas) ( ™ wf^ mm mto: xCWi'mwr «'«« 

nm f ^1? wn^qr:— jprasastapfida — -wmm \ m 

^ ^ ^ ^ 

—Sridhara). vVVho' ; Vo/r^: : w "fff’;:; 
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: Section 4 
MOTION OF FLUIDS. 

Current motion downward flow in a stream), upward motion e ,g. f evapora- 
tion, boiling, etc.), and capillary motion as in plants and porous vessels) are three 

varieties of fluid motion which require explanation. To this may he added vortical motion 
and (^T^) wave motion which will be noticed in the chapter on Acoustics. 

1. Current Motion 

This is conditioned by fluidity in particles, but Sankara Misra notes that in the 
downward flow of water, gravity in the fluid particles is the efficient cause (iJScsra 

Sankara Misra, When the water is enclosed on all sides, as 

in a vessel, the downward flow is counteracted. Here the fluidity does not produce 

motion, because, in the case of the particles in contact with the enclosing body, there 
is the resistance of the latter, which is transmitted to the other particles, and 

this counteracts the fluidity (sftdl cfcT s^c 3 Tg 

m?RgrR— Prasastapada, sppsi). 

2. Upward Motion e. 0 ., evaporation). 

In evaporation, the fluid particles are rarefied, and remain in a fine state of suspen- 
sion; the rarefaction is due to the impulse (^*f) or impact (safirara) of the heat particles in 
the sun’s rays, and the upward movement is due to their contact with the air under this 
impulse or impact. Sankara Misra notes that in boiling there is a similar upward movement 
of water particles under the impact of heat rays. %r^riTTOUTcT ^ i 

Sutras 5 and 6 , Almika 2, Chap 5, Vaisheshika Aphorism), (spjt £fTO^Prr; qrgjrafjs 

vm -Sankara Misra, 

NJ3.— These two Sutras of Kanada have been interpreted by the late Gangffdhara 
Kaviratna in his commentary to refer to the upward conduction of water in pipes by the 
pressure of air. * 

The mention of the transmitted pressure of the air seems to lend some 

countenance to Gangadhara’s view, and the word Nadi (^q) offers no diffieutly, being taken 

in its usual sense pipe Nalika) while the current interpretation does violence to the 

common acceptation of the word. 

8 . Capillary Motion 

Two instances are given,— the ascent of the sap in plants from the root to the stem, 
(SiRu: TOT ^ —Sankara Misra) and the penetrative diffusion of liquids in 

porous vessels, e.g„ of the oil or ghee in an earthen jar 

Heat particles have a like penetrative power wra: 

^ Rmm m —Jayanta, Ahnika 8 , 

This is ascribed to adri§ta , as the cause cannot be ascertained by either perception or 
inference (including hypothesis) -Sridhara.) 

Section 5. 

INTERESTING EXAMPLES OF MOTION ASCRIBED TO ADRIST A (UNKNOWN ' 

^ , CAUSE, UNEXPLAINED NATURE, FINAL CAUSE.) 

The first motions in primordial atoms at the beginning of Creation are attributed to 
Adriftc i. Among movements in masses of matter so caused are noted the motion of the 
globe of the earth and similar other bodies (^uctTm P rasas tap Ma 


I: 




MEASUREMENT OF MOTION. UNITS OF SPACE AND TIME, 


The solar day was taken as a natural measure or division of time. In the Nyaya-Vaise- 
sika School, the day of 24 hours (solar) is stated to contain 30x30x30x18x2x2 units of 
time (ksanas). The Nyaya unit of time therefore measures 2/45tks of a second. The 
smallest measure of time mentioned by the astronomers Is the Truti which is =l/83750th 
of a second. 

The natural measure of length was the cubit (Hasta), of which there were two 
fixed standards (the greater and the lesser cubit). The smallest measure of length 
mentioned in the Silpa-sastra (Technology) is the Paramanu, which is about l/349525th of 
an inch. This is the same as the Trasarenu of the Nyaya-Yaisesika School, which stands 
for the thickness of the minimum visible (the finest mote perceptible in the sunbeam, as 
it comes slanting into a dark room through a chink). 

Average velocity — Bhaskara) was measured in accordance with the formula 


but no unit of velocity appears to have been fixed upon. There was no idea of accelera- 
tion, and of course no measurement of force. Where the velocity Is uniform, the 
interval of time may be of any amount but where the velocity is variable, 

— Bhaskara), an indefinitely small quantity of time (p^) must be taken; 
in. other words, the positions of the particle in two successive instants must be con- 
sidered, and the velocity must be supposed to be uniform during this interval (conceived 
as indefinitely small, jw) I* was hi this way that Bhaskara determined the instanta- 
neous motion of a planet 

Component of velocity . 

The astronomers measured the motion of a heavenly body in different directions 
(longitude, right ascension, etc.), and calculated separately the components of motion 
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.Section 7, 

NOTION OF THREE AXES. 

Motion, we have seen, was defined as the change of position of a particle in space. 
To conceive position in space, Vaehaspati takes three axes, and the position in space of one 
particle relatively to another may be indicated by distances measured along these three 
axes ( vide my paper on The Mechanical, Physical and Chemical Theories of the Hindus, in 
Dr. P. 0. Ray’s Hindu Chemistry, Vol. II, pp. 211-212). This remarkable analysis (circa 842 
A.D.) Vaehaspati, Nyayasuchmibandiia) anticipates in a rudimentary manner the 

foundations of solid (co-ordinate) geometry, eight centuries before Descartes. 

The principle of the differential calculus applied to the 
computation of motion ( variable motion.) 

Bhaskara (1150 A.D.) in computing what he calls the i£ instantaneous ” motion 
of a planet compares its successive positions in two successive instants, 
and regards the motion as constant during the interval which he conceives to be indefi- 
nitely small This is equivalent to the determination of the differential of the 

planet’s longitude, and the process bears “ a strong analogy ” (to quote the words of Mr. 
Spotfciswoode, the Astronomer Royal) “ to the corresponding process in modern mathe- 
matical astronomy.” I have elsewhere shown that Bkaskara’s process was not merely 
analogous to, but virtually identical with, that of the Differential Calculus, Air. Spottis- 
woode’s cautious reservation having been due to his want of acquaintance with the 
original and the insufficiency of the materials placed before him. (Vide my paper on 
the Mechanical, Physical and Chemical Theories of the Hindus in Dr. i\ C. Ray’s Hindu 
Chemistry, Vol, II, pp. 158-168.) - 

, RELATIVE MOTION. 

The phenomenon is noticed among the hallucinations of sense) 

c^[— Kumar ila, Sloka Vartika, p. 520). Astronomers like Aryabhata and 
Lalla who believed in the diurnal revolution of the Earth from the West to the East 
explained the apparent revolution of the starry Heavens in the opposite direction by 
tho principle of relative motion* 

Section 9. 

SERIAL MOTION. 

Several Sant&nas (series) of motions are incidentally noticed, e.g., vibration 
wave-motion current motion (*sis^). 

In an interesting passage, Ckaraka notes three instances of serial motion, viz., those 
of water, sound and light and to which he compares the course 

0 f chyle (or chyle blood) in the Dhamams (veins) and other ducts of the body. 

Dalvana thinks that downward, oblique and upward currents of chyle are respectively 
intended by the three illustrations ; but Okakrapaui points out that the Santana (wave) of 
sound travels in all directions (the same is of course true also of light) ; and that dif- 
ferences in speed (and not in direction) are here meant. In other words, a Santana 
of sound travels more rapidly than that of water and less rapidly than one of light 
and Charaka’s meaning is that the metabolic course may complete its circuit 
with greater or less speed. Whether, in this passage, the three Santanas are viewed as 
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A current of water downward flow) consists of particles moving in- an un- 

interrupted series under the action of gravity and fluidity (ws and Sankara Misra). 
A wave (Cifcrcf ), on the other hand, is constituted by the transmission of vibratory motion 
( ) in the water particles (c.g., Jayanta, Nyaya-Manjari, 

Ahnika II). 

A ray of light, on the other hand, was supposed to imply the rectilinear propagation 
of indefinitely minute corpuscles in all directions, with inconceivable velocity, and a sort 
of conical dispersion ^rfeR: fer: sraiffl - Udy otaka ra, Vaehaspati). 
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appendix e, 

HINDU IDEAS ON ACOUSTICS. 

Section 1. 

ANALYSIS OF SOUND. 

The MimCmsakas ; — In their analysis of Sound, the Mimansakas distinguish between 
three elements : (1) Nfida a quality ofVnyn (air), which is the physical basis of audible 
sound, (2) Dhvani, sound as heard, audible sound, and (3) in the case of significant 
sound, — Sphota, ‘ transcendental ’ or ‘ intelligible ’ sound, representing the Platonic ideas 
or logoi, which are eternal (fen), ubiquitous (sm), and noumenal (few*, lit., without 
substrate or ground— Kumarila). The Sphotas are manifested by the Dhvanis (audible 
sounds), of course only in the case of words (ipq, exi), Upavarsa, the teacher of Pauini, 
rejects the sphotas in favour of the varnas, which are conceived to be “ phonetic moulds ” 
with natural significance. 

As regards sound in its physical aspect and the mode of its propagation, some of the 
Mimfinsakas content themselves with saying that Y&yu (air) has a special quality ( M»), 
which causes audible sound, strjjc ^ ssfei— - Kumarila, Sloka-\ artika). 

ap^wrR qraumFt ^feaiq-I’nrtha-Sarathi Misra, Ny&yaratiu- 
kara). Others, including the teachers of the Siksha (Vedic chanting), hold that the physi- 
cal basis of sound is a series of air movements (srfjnUS, ef. Udyotakara’s and Vaehaspa l s 
reports) ; in other words, the air particles themselves flow in a current in all directions, 
behig obstructed in their path by the impact of tangible objects ( ,e., material bodies), 
and the movement ceases, as in the arrow, when the moving force Is thus exhausted e . 

* nwpttrf** von ^ w *t ‘ 

Ny.ya-Manjlri). But the orthodox Mimansa view is that of the 

Svftmi, who holds that Nada (the physical basis of sound) is a wave mo mn of air, betag ^ 
transmission of conjunctions and disjunctions m the minute par i ’ fc f the 

originating In fc tap.ct, .ad Wag a-tim.ad l>y fc ” "Eg 

minute particles (e.g. ^ ^ ^ 

mm: wrcsRraS afitararcra: ^ 1 ^ 

Savara' Bbashya, Sutra 13, Pada\ Adhyfiya I, In this view, the particles of air 
are subject to a vibratory motion (a sort of parispanda) m the produc ion o sonn 
fe^-Jayanta, Nyftya-Manjari). The Vakyapadiya describes articulate sounds (««r * 

and indeed all sounds (saUas) as only forms of air set in motion, with rarefaction and 
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condensation (im), and capable of variations of velocity and configuration 
i Yakya-padiya, KSnda 1, Sloka 109). 

Ny&ya-Vaisesikct The early Nyaya writers hold that the sound-wave has its 

substrate in Ak&sa (ether) and not Yayu (air). Later writers (e>g.> Yaehaspati in the Tat- 
tvavindu) add that sound itself as a phenomenon is not to be conceived as a mode of motion 
(panspa nda), for Ak&sa, the substrate, is, in the Nyaya view, incapable of motion. (v$ aiqn 

^ %ft mml 3T ^ — Tattvavinclu). At the same time) 

the propagation of sound must be conceived on the analogy of waves in water (^u*fppf) 
Udyotakara in the Yartika, Yaehaspati in the Tatparyyatika, and Jayanta in the Nyaya- 
Manjari controvert the three views current in the Mimansa school,-— (1) that Nada the 
physical basis of audible sound, is a specific quality of Yayu (air), (2) that sound in its 
physical aspect, is constituted by a series of air movements of the nature of a current 
. ( qpjq^re ), and (8) that it is not air currents but air waves, series of conjunctions and 
disjunctions of the air particles or molecules that constitute the Nada, 

the sound physical, to which, in the case of significant sounds, the Mimansakas assign 
the function of manifesting the sphota , ‘transcendental ’ or 4 intelligible ’ sound (logos 
the word)— (Fide Udyotakara Yartika, Adliyaya 2, Ahnika 2, Sutra 14). Also Tatparyyatika 

*UUU ^ ^ 31®^? etc., IOC. Clt 

Against these views, the early Ny&ya Doctors maintain that sound is a specific quality of 
Akfisa (ether) and not of Y&yu (air). At the same time, they admit that the impact which 
originates the sound phenomenon [n Akasa does so by setting 

up a vibration in the molecules of the object struck (e.p., a bell), and that these vibrating 
molecules impinge against the air molecules in contact mmjwmm:) In 

other words, though Akfisa is the substrate (*nw) f the efficient, cause of sound 
is to be found in the mechanical impact (^nkra) of vibrating molecules of sonorous bodies 
against contiguous molecules of air. As to the propagation of sound, the early JVyaya- 
Yaisesika writers content themselves with stating that the first sound thus produced 
in the substrate Ak&sa by the impact of the vibrating molecules (e.g., of a bell) against 
the contiguous molecules of air, produces a second sound in the contiguous Akasa, and the 
second sound, a third, and so on, in the same way as waves are generated in water 
until the last sound sets up a vibration in the ear-drum Of course, this 

propagation of sound-wave in Akasa (ether) is effected by means of the air-wave as its 
vehicle. This is the Ny4ya-Vaiseshiba hypothesis («n«, of an independent sound-wave 
(sF3-U=urs). Ak4sa (ether) is motionless, bat the air wave would not be transmitted, if 
the air molecules were not inter-connected by Akasa. l’rasastapada, the Vaiseshika 
Doctor, for example, describes the first sound as giving off a second, the second 
a third, and so on, expanding in Akasa, in the same way as waves are supposed to 
propagate themselves in the ocean 

i Ifi^fwira si^nf ^tuiuuiufuranmj 

uiwif i Prasastapfida. ^ grafts, ^ freqw ug q snq u 

jn^id Muffl UW ugfa ( u>=^UT Sim S gUfl lwwf etc., Sridhara, 

ibid). On this hypothesis, the locus of the sound at any moment forms a circle in Akasa, and 
the propagation is carried on, in the air, by means of ever- expanding circles, as in the case 
of waves in water. But this analogy is rejected by some (e.rj., Udyotkara), who hold that 
the first sound gives off, not one sound in a circle, b«t an indefinite number of sounds in all ■ 
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directions, and each of these again gi ves off another, and so on, so that sound may he said 
to expand by successive concentric spherical layers, even as the Kadambakoraka (the 
so-called bud of the nauclea kadamba) expands by. successive concentric spherical layers 
of filaments which shoot forth from one another. On the first of these two hypotheses, 
the air-wave implied in the transmission of sound is of the nature of what .we cat! trails- ■ 
verse waves ; - on the second, of the nature apparently of longitudinal waves. In any case, 
it is clear that the orthodox. Mimansa view of Savara Hvilmi that the air-wave constitut- 
ing physical sound means a series of mere conjunctions and disjunctions of air particles 
with rarefaction and condensation (Savara, V&kyapadlya) 

Implies longitudinal waves cigrqftrcg sfim'ar wW Visvanatha, 

Bh&sha Parichlieda, Sloka 16?. trfctqrer f mt%V. W%: nwfl 

i ttr: : mgtfm r 

eN^srRspFqm *jwR (Udyotakara, 11, 2, 14). As the 
momentum of the impact series (which constitutes the efficient' -cause of the sound-wave) 
grows feebler and feebler in the course of transmission through the air particles, the sound 
at last dies away, Gangesa in the Chintamani holds that the propagation is not from 
molecule to molecule, but travels in ever-expanding circles as in water-waves, perhaps in 
spherical layers by compression of masses of air ; and these air-waves, the vehicles of 
sound, are exceedingly swift. This explains the velocity of sound, (sp^f * ^sqqf^tpOT|- 
*r ^ srrfiitfnFa^sfi t 'fipg 

^ m ^ srat. ; 3fRir^!jTR ^ sr: 

>3i%^r ^ w wkrvu 

(Gangesa, Tattva Chintamani). 

But how does the first sound produce the second, the second the third, and so on ? At 
©very step, the efficient cause, the impact of some vibrating molecule against a contiguous 
molecule of air, must be posited, and this is equally applicable to a sound produced by a 
sound, as to one produced by conjunction and discon junction or fisuPiss), 

In other words, the sound-wave ( ) in Akasa necessarily implies an air- wave 

The Mim&nsaka view, then, that explains the .propagation of sound by the transmission of 
the original oscillatory motion through the successive layers of air by means of successive 
impacts or pressures producing conjunction and disjunction of air molecules (tow: 

— Savarabhashya), or rarefaction and condensation (sm — Vfikyapadiya), is also 
implied in the Nyaya-Vaiseshika doctrine of the sound-wave ( the difference being 
that in the latter the air-wave, which is conceived as a mode of serial motion (RR-^upt) is 
only the vehicle or medium of propagation of a so-called sound-wave in Akasd which is not 
itself a mode of motion. This is what we find expressly and elaborately formulated in 
the later Nyaya-vaisoshika (vide Gangesa, Chintamani, supra). 

Section 2. . v 

ANALYSIS OF VIBRATORY MOTION, E.G., OF A BELL (IN AIR). 

The molecules of a bell vibrate when the bell is struck. The question is— what 
the nature of this vibratory movement ? V&tsyayana and Udyotakfira answer that 
when the hand strikes the bell, some of the molecules arc displaced (from their 
stable position, — t.e., there is /car mu in the molecules), and thus a San.sk ara (here 
a kinetic Sausk&ra, momentum) is generated (tern, V&tsy&.vana and, VA- 

ehaspati), and the molecules swing forward under the action of this Sanskara, until 





uuwy » unite uue contiguous raoieeuies oi air. ints now is a case or mutual impact 
which divides the momentum between the colliding masses, and the bell-molecules 
begin to swing backward, the motion continuing under the action of the diminished 
Sanskara, until they come in collision, again, with other air-molecules ; and 
then the process is repeated, and the bell-molecules begin to swing forward and 
backward, until the original energy which is parted with in some measure at each 
impact becomes so feeble as to be unable to produce any kinetic disturbance 
Similarly, the air-molecules themselves are set vibrating by means of these impacts 
ami the transmission of the motion wo aid form the wave of air, which the later Nyfiya- 
Vaiseshika expressly posit as the vehicle of the sound-wave, Bat Udyotakara never 
conceived vibration in vacuo, nor does it appear if he meant to include the second 
species of Sanskara (elasticity, sthitisthapak* sanskara) as converted from its potential 
state into kinetic energy, and thus contributing to the momentum (vega). He 

uses the generic term Sanskara, which comprehends elasticity as well as momentum due 
to impressed force. His commentator Vachaspati does not go into details, and does not 
analyse the momentum. Later writers, however, expressly state that elasticity (sthitisth&- 
paka sanskara) is one of the causes of vibration, and that elasticity resides not only in 
the element of earth, but also in air, water and te/as (of. Visvanatha), 

Vatsyayana, IT, 2, S.O qTRT-WT” 

mw % t w w ■* ^nftrerr 

i mm: ^ 

(l) Udyotakara Vartika, Adhyaya 2, Ahnika 2, Sutra 36. 
m vm: Vachaspati T&tparyyatika, loc. cit. als 0 uwY 

But ef. Yisvamitha i ^^3 t*rar: 1 

fsftr ^fgsffq j Bhashfl-pariceheda, Slokas 

157*159. ' f h;; V; '■ ■■' 7 ; v V-' 

As the air- wave forms the vehicle of the sound-wave, if it does not constitute the 
sound-wave itself, the favourable or retarding influence of currents of wind is easily 
explained. The presence or absence of water (and other intervening objects) offering 
greater or less resistance to the transmission of the wave-motion also easily accounts for 
the greater or less distance to which the sound is carried. 

Section 3. 

ECHO, 

TOvsrR— Echo was supposed to be a reflection of sound. Some consider it to be 
an after-sound, a sound generated by sound. Others suppose it to be due to the reflec- 
tion of sound in the same way as an image in water or in a mirror (iffufej) is duato 
the reflection of light. There is an element of hallucination in either case (sf%qr^rol^r: |— 
the image in water is not a real image, neither is the echo the real sound it is taken 
to be =at sr srrnra-t: i ®r * 

srRrfW- 

1 n&fowfr f $$Ni qftqfflWKir trerop; 1 

Vijnanabhiksu, tfravachaaa-Bh&sya, Chap, I, Sutra 87.) 



Section 4, 


PITCH, INTENSITY AND TIMBRE. 


Sounds differ from one another by their pitch by their intensity 

and by their quality or timbre(«<Erran?»? *r*4.) When a bell is struck, an indefinite 
number of notes (3sfin^, tones and overtones) are emitted, of varying pitches ; and the notes 
die away, becoming less and less intense. Now we know that the molecules swing to 
and fro, and that the Sanskara (momentum, vega) of the vibrations grows 

feebler and feebler. The differences in pitch (tones and overtones) as well as in inten- 
sity must be clue to variations in the Sanskaras of the vibrations. The distinguishable 
pitches (called Srutis, w%) as well as the degrees of intensity must be as- 

cribed to variations in the vega (momentum), and, by implication, the frequency, etc., 
of the vibrations. 

Cf. Vatsyayana, II, 2, m'% rqs^RiT^^fn: 

vide also Udyotakara’s analysis of vibration 

based on Vatsyayana— ?.fn 

i ^ TOBT*: — 

Udyotakara, Vartika, Adhyaya 2, Ahnika 2, Sutra SC - Vackaspati, 


(Gangeaa, Tattva Chinfcamani). It may be noted that the 
terms and ^ are occasionally used in a general sense, and applied to express higher 
and lower degrees of pitch as well as of intensity. 

■ There are also differences of quality The same sound ga of 

the same pitch and intensity, uttered by men, and parrots, can bo distinguished -so also 
sounds, even the same notes of the scale, given out by a wind instrument like the venu, 
a | d a Ringed instrument like the vim . Similarly, there are sexual and even individual 
differences of voice (mm f* SM 1 ** 

s *^|^ *r~ Yflcbaspati, Tdtparyyaiiku, II, 2, 

wmml ^-Udyotakara, II, 1, ^rm: 

Gangesa and Mathur&n&tha). r Ihe sounds emitted by impact of the different Ulnxim 
(echo from Akto, hissing from the wind, puffing from flic, bubbling from water, and 
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splitting or cracking from earth) are characteristic examples of such differences of timbre 
(fide Panehadasi, Bhutaviveka, Sloka 8), 

The Y&kya-padiya (Kanda I, Sloka 109), as we have seen, ascribes all differences 
(whether of pitch, volume or timbre) to the characteristic forms of the air waves 
which differ from one another by their configuration and are capable 

of variations of velocity (momentum, vega) as well as of rarefaction and condensation 

There are passing references to the obscuration (mnm) of sounds in Vatsayana, 

more from a psychological than 

1, 2, 14, vide Udyotakara and 


Udyotakara and Vachaspati, but the subject is treated 
from a physical point of view (cnaftfai^: ^ r 

SjSwtrgiR: (Vats&yana, II 

Yachaspati, loe. cit. Here m 5 r=loud, and low.) 

Section 5. 

musical sounds, 

Srutis and '8 vara* :—\Vg have already seen that the c 
called Srutis, and they are proportioned to the vega (n 
sail tana (vibration). Now the ratio of a note to its octave (in resp< 
is given as 1 > 2, we may therefore conclude that the vcqu of the vibration 
case was considered to be twice as great as in the former. An indefinite nm 
could be interposed between a note and its octave (m^ci f* wmi ^ f 
{^ wwnwi^^. t ef. vMrsim i ^raaraqiifo W 

Twenty-two such are named and recognised for musical purposes. But a 
cannot constitute a musical tone (svara). A sruti is a simple (unmixed) ai 
al tone of a certain pitch, whereas an ordinary musical tone (svara) is real! 
a fundamental tone (sruti) and certain partial tones, (harmonics, Anurai 
The musical tones (svaras), vocal or instrumental, are therefore of the n; 
we call clangs, because, either accompanying or following the Srutis or simp! 
ai tones are always found certain partial tones (mmn) m 

. ront jWirtr QjiMnc ( ? 

#»?“ n amodara, Sangifcadarpana, Chap. I, Sloka 49. b 

gsjl Saugita-ratnalcara— g «*n : 'Rtafl 
ssma ft . « « T|g% w vgaft 

sara, 1, ^153% warera: 'raan^r: m*i: i vm ^ ^ 

mm: 1 ^rosrawB^sysr^r raw 1 3^^ DStnodara, Sangitadarpan a r Chap, 
The relation between a Sruti and a Svara is variously conceived as ( 1 ) ^ W1 ' 
( 2 ) sq 5 R manifestation ; ( 8 ) sjrra^ff fe the relation of genus and spe« 

(fi ^ ^ refl eetion; ( 5 ) wSrorHra, the relation of cause ande. 

vrRsrra by Ahobala, 3*^ mat: * 3 , r , a* mmsm 

Bloka 38, 

Section 6. 

S THB N0TBS 0F MB DIATONIC SCALE! : DETERMINATION 
}iQ. OF THEIR RELATIVE PITCH. 

The pitch of a note is inversely proportional to the length of the wire 
’** 4»ofced by Mr. Devala in his * Hindu Musical Scale 
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The pitch of the fundamental note to that of its octave is as 1 : 2 ( fjrp* 
: — xrofiftre quoted by Mr. Devala). 

The pitch of the fourth note (F) to that of the fundamental (0) is as 4 : 8 ( 3 * 5 %; 
sjart qwfofcjg fanrRw fl quoted by Mr, Devala). 

The virbrations of the fifth note (G) to those of the fundamental (0) are as 3 : 2 
(fWTOTOTOjrai qqss: I (wirofoira quoted by Mr. Devala). 

Concord (^t%q) is either perfect or imperfect. The ratio of perfect concord is 8 : 2— 
that of imperfect concord, 4 : Hw JOT: mK **i«Kr: nut: quoted by Mr. 

Devala) e.y., if D be the Vadi, A would be a Samvfidi, if B be the Vadi, B would be a 
Samvadi, in each case a perfect concord. The pitch of D is determined from that of G, 
and the pitch of A from that of D, in each case by the rule of perfect concord. 

Determination of the pitches of B and B (after Mr. Devala). This may be done in 
either '.of: the folio wing, ways' 

U) E may be determined from A, and B from E by the rule of perfect concord. This 
would give 803f as the value of the pitch of E, and 455 J as that of the pitch of B if the 
pitch of 0 be taken as 240 ; or 

(2) E may be determined from C by reduction of the fifth harmonic by two octaves 
a sort of imperfect concord ; and then B may be determined from B by the rule of perfect 
concord. This would give 800 for E, and 450 for B, if O be taken as 240. 

Mr. Devala in his investigations with the “Souoehord” finds that Hindu musicians 
(and Sanskrit writers on music) adopted the latter values for E and B, as they tested 
their notes by harmonics — toroth quoted by Mr. Devala), The 

Hindus therefore followed just intonation. 

Section 7* 

MUSICAL INTERVALS. 

Musical tones are related to one another in four ways as Vadis, Samvadis, Vivadis 
and Anuvadis. The mediaeval compilations explain these in reference to melody, and 
harmony Is altogether unknown, but the terms might be used to indicate "relations' of 
harmony as well. The Vadi might in that case answer to the key-note (or tonic); and 
the Samvadis to the two consonances, the fifth (2 : S). and the fen fth tst . a\ 


